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T H E A T S D R PUBLIC H E A L T H A S S E S S M E N T : A N O T E O F E X P L A N A T I O N

This Public H e a l t h Assessment-Initial Release was prepared by ATSDR pursuant to the Comprehensive
Environmental Response, Compensation, and Liab i l i ty Act (CERCLA or S u p e r f u n d ) section 104 (i)(6)
(42 U . S . C . 9604 (i)(6), and in accordance with our implementing regulations 42 C.F.R. Part 90). Inpreparing this document, ATSDR has collected relevant health data, environmental data, and community
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document represents the Agency's best e f f o r t s , based on currently available information, to fulfill thestatutory criteria set out in CERCLA section 104 (i)(6) within a limited timeframe. To the extent
possible, it presents an assessment of the potential risks to human health. Actions authorized by
CERCLA section 104 (i)(ll), or otherwise authorized by CERCLA, may be undertaken to prevent or
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or additional relevant information provided by them to ATSDR. The revised document w f l l then bereleased for a 30 day public comment period. Subsequent to the public comment period, ATSDR will
address all public comments and revise or append the document as appropriate. The publ ic healthassessment will then be reissued. This will conclude the public health assessment process for this site,
unless additional information is obtained by ATSDR which, in the Agency's opinion, indicates a needto revise or append the conclusions previously issued.
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S U M M A R Y

T h i s document is an addendum to the p r e l i m i n a r y p u b l i c h e a l t hassessment p r e p a r e d f or the Richardson F l a t s T a i l i n g s s i t e by theAgency f o r T o x i c S u b s t a n c e s a n d Disease R e g i s t r y ( A T S D R ) i n J u l y1990.
T h e Richardson F l a t s T a i l i n g s S i t e l i e s i n a broad v a l l e ynortheast o f Park C i t y , U t a h - - a p p r o x i m a t e l y 1 - 1 / 2 mi l e s f r o mPro spe c t or Square, which is the nearest d eve l oped por t i on of thec i ty. The p r o p o s e d NPL s i t e wi l l in c lude a t a i l i n g s pond area atRichardson F l a t s and an a d j a c e n t s e c t i on of S i l v e r Creek wheret a i l i n g s have accumulated. For purpo s e s of thi s as se s sment, thoseareas are considered on s i t e and all other areas are cons ideredoff s i t e . The s i t e i s remote; three inhabi ted re s idences andthree businesses are within one mile of the s i t e , and onlyi n t e r m i t t e n t t a i l i n g s workers and occasional cycler s are e x p e c t e dto have been on s i t e .
T a i l i n g s , which comprise the source of contaminat ion, are a wasteproduc t generated by mining a c t i v i t i e s . S a m p l i n g r e s u l t s havei d e n t i f i e d a f ew metal s o f p o t e n t i a l concern. However, p e o p l eare not being exposed at l ev e l s of p u b l i c h e a l t h concern in anyknown c o m p l e t e d exposure pathway at the s i t e . F u r t h e r m o r e , itdoes not appear l i k e l y that exposures associated with anyp o t e n t i a l exposure pa thway would exceed l e v e l s o f p u b l i c h e a l t hconcern. F i n a l l y , b l ow ing d u s t , t h e s i n g l e expre s s ed communityhea l th concern regarding the s i t e , poses no apparent p u b l i ch e a l t h hazard. F o r these reasons, t h e Agency f o r T o x i cS u b s t a n c e s and Disease R e g i s t r y (ATSDR) has conc luded that th i ss i t e pose s no apparent p u b l i c h e a l t h hazard.
A T S D R ' s H e a l t h A c t i v i t i e s Recommendation Panel ( H A R P ) h a sevaluated the da ta and i n f o r m a t i o n d e v e l o p e d in the RichardsonF l a t s T a i l i n g s P u b l i c H e a l t h A s s e s s m e n t . T h e panel de t erminedt h a t , due to the apparen t lack of a p u b l i c h e a l t h hazard and theapparent lack of community h e a l t h concern, no f o l l o w - u p h e a l t ha c t i v i t i e s are ind i ca t ed at thi s time.
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B A C K G R O U N D

T h e Agency f o r T o x i c Sub s tanc e s a n d Disease Regi s t ry ( A T S D R ) ,l o c a t e d in A t l a n t a , G e o r g i a , i s a f e d e r a l agency within the U . S .Department of H e a l t h and Human Servi c e s and is authorized by theComprehensive Environmental Respon s e , C o m p e n s a t i o n , and L i a b i l i t yAct of 1980 (CERCLA) to conduct p u b l i c h ea l th assessments athazardous waste s i t e s . ATSDR has, under th i s mandate, evaluatedthe pub l i c hea l th s i g n i f i c a n c e o f this site--more s p e c i f i c a l l y ,ATSDR has considered whether h e a l t h e f f e c t s are p o s s i b l e and hasrecommended actions to reduce or prevent p o s s i b l e hea l th e f f e c t s .
T h i s document is an addendum to a pre l iminary pub l i c hea l thassessment prepared in J u l y 1990 f or t h e Richardson F l a t sT a i l i n g s s i te ( R F T s i t e ) b y A T S D R a f t e r t h e U . S . EnvironmentalP r o t e c t i o n Agency ( E P A ) f i r s t p r o p o s e d t h e s i t e f o r t h e N a t i o n a lP r i o r i t i e s L i s t (NPL) on June 14, 1988 (USEPA 1 9 9 2 b ) . A copy o fthe previous h e a l t h assessment is provided in A p p e n d i x C. InFebruary 1991, in response to p u b l i c comments on its propo s edl i s t i n g , EPA reevaluated s i t e scoring and wi thdrew the s i t e f r o mcons iderat ion f o r t h e N P L . E P A again p r o p o s e d t h e s i t e f o r t h eNPL in February 1992 a f t e r m o d i f y i n g i t s H a z a r d Ranking S y s t e mand ob ta ining new s i t e i n f o r m a t i o n . T h e r e f o r e , in response toour l e g i s l a t i v e mandate , ATSDR has prepared thi s pre l iminaryp u b l i c h e a l t h assessment addendum that reevaluates current lyavai lable s i t e - r e l a t e d i n f o r m a t i o n and relevant p u b l i c h e a l t hissues.
A . S i t e D e s c r i p t i o n a n d H i s t o r y
The RFT s i t e l i e s in a broad v a l l e y northeast of ParkC i t y - - a p p r o x i m a t e l y 1 - 1 / 2 miles f r o m P r o s p e c t o r Square, which i sthe nearest d e v e l o p e d p o r t i o n of the c i ty. F i g u r e s 1 and 2( A p p e n d i x A ) show f e a t u r e s o f t h e v i c ini ty a n d s i te. A T S D R ' sd i s c u s s i o n s wi th EPA ind i ca t e that th e p r o p o s e d NPL s i t e wi l linclude a t a i l i n g s pond area at Richardson F l a t s (Area A onF i g u r e 2) and an a d j a c e n t s e c t ion of S i l v e r Creek where t a i l i n g shave accumulated ( A r e a B on F i g u r e 2). T h u s , for purpo s e s o ft h i s a s s e s sment , Areas A and B are considered on s i t e and allother areas are considered off s i t e . Area A is enclosed withinthe s ecuri ty f e n c e shown on F i g u r e 2; Area B p a r a l l e l s the f e n c eand is i m m e d i a t e l y ou t s i d e of it.
N P L S i t e Component s

T a i l i n g s Pond
The t a i l i n g s d i s p o s a l pond covers a p p r o x i m a t e l y 160 acres;t a i l i n g s are much as 10 f e e t thick (USEPA 1 9 9 2 a ) . The pond has
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not been used since mining a c t iv i ty s t o p p e d in 1982. During as i t e visit in 1992, ATSDR observed that the d i s p o s a l area ise s s e n t i a l l y f l a t and may nearly have reached its prac t i ca ls torage c a p a c i t y . No water was ponded at that time. Most of thet a i l i n g s are covered with soil or a dense growth of a sal t grassthat has a th i ck root mat ( E & E 1 9 9 2 ) .
The owner, United Park C i t y Mines (UPCM), reported to ATSDR thatt a i l i n g s were present when they purchased the p r o p e r t y in 1953.UPCM repor t s their p r o p e r t y boundary extends beyond the f e n c eshown on F i g u r e 2; the boundary l o c a t i o n was not d e f i n e d forA T S D R . Under U P C M ' s ownership, most o f t h e t a i l i n g s weredi spo s ed between about 1969 and 1982 f r o m mines that were ownedby UPCM and leased by Park C i t y Venture s and Noranda M i n i n g , I n c .( U S E P A 1 9 9 2 a ) ( U S E P A U n d a t e d ) . T a i l i n g s were t ranspor t ed f r o m t h emine s i t e s by slurry p i p e l i n e ; UPCM repor t s that one to twopersons were present at the s i t e to monitor the de l ivery. EPAreported unver i f i ed rumors t h a t , in earlier years, t a i l i n g s weret ran spor t ed to the s i t e via S i l v e r Creek. UPCM repor t s thatwater f r o m t a i l i n g s t r a n s p o r t , s u r f a c e water runon, and snowmeltwere contained wi th in the pond and e l iminat ed through evaporationrather than d i s charged to S i l v e r Creek. UPCM repor t s it intendsto maintain its mines, the t a i l i n g s p i p e l i n e , and the t a i l i n g sd i s p o s a l area and reuse those f a c i l i t i e s when mining againbecomes e conomica l ly viable. UPCM report s they wil l not d e v e l o pthe p r o p e r t y for other use.
A Utah Department of Environmental Qual i ty (UDEQ) representativereported unver i f i ed rumors that some t a i l i n g s had been removedand used off s i t e for sewer and road cons truct ion. UPCM saidthere d e f i n i t e l y has been no a c t i v i ty of that nature since 1981a l t h o u g h there may have been earlier. Because o f f - s i t e t a i l i n g suse, l o ca t i on s , and human exposure p o t e n t i a l are so uncertain,ATSDR cannot addre s s th i s issue.
In 1974, p l a n s were approved for Park C i t y Venture s to constructan embankment and per imet er dikes to contain the t a i l i n g s andassociated transport water { E & E 1 9 8 9 ) . A diversion d i t c h wasexcavated on s i t e to route r u n o f f water around the t a i l i n g simpoundment. The d i t c h begins east of the t a i l i n g s , crosses thesouthern p o r t i o n of t a i l i n g s , and ends in a marshy area of about10 acres near the embankment. The d i t c h was excavated throughzones o f t a i l i n g s material s (USEPA 1 9 9 1 b ) . In 1992, ATSDRobserved the d i t c h s l o p e s being regraded and covered with soil toreduce erosion and o f f - s i t e t ranspor t o f t a i l i n g s .
In J u n e , 1985, an EPA contractor obtained p h o t o d o c u m e n t a t i o n ofc louds of f u g i t i v e dust moving o f f s i t e as a result of strongwinds ( E & E 1 9 8 7 a ) . UPCM repor t s they began p l a c i n g a cover layerof soil over the t a i l i n g s and p l a n t i n g v ege ta t i on in 1983. In
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1992 , UPCM e s t ima t ed that the soil cover had been p l a c e d overabout 85% of the t a i l i n g s area and reported to ATSDR that thecovering a c t i v i t y should be c o m p l e t e d in 1993 ( E & E 1 9 9 2 ) . An EPAcontractor repor t s that UPCM intends to p la c e soil over the smallp o r t i o n of the t a i l i n g s area that current ly has no soil cover orsalt grass. The contrac tor expres s ed concern about dust sometimein the f u t u r e because some of the cover s o i l s are thin ( l e s s than6 inches t h i c k ) and salt grass may d i s a p p e a r as the s i t e becomesdrier. UPCM repor t s most cover s o i l s are being excavated f r o mhigher ground northeast o f the t a i l i n g s d e p o s i t . ATSDR wasi n f o r m e d that the work for c e cons i s t s of two to f o u r persons whoare provided with r e s p i r a t o r s to use during dry, d u s t y weather.Haul roads are watered during such weather.
The f e n c e that encloses the t a i l i n g s d e p o s i t was constructedr e c en t ly and has locked ga t e s . Prior to er e c t ing the f e n c e ,m o t o r c y c l i s t s and c a t t l e were r epor t ed on the p r o p e r t y (ATSDR1 9 9 0 ) ( E & E 1 9 8 7 a ) . S h e e p have been observed on a d j a c e n t p r o p e r t y .

S i l v e r Creek F l o o d Pla in T a i l i n g s
An EPA repre s entat ive report s that the agency has not yetdetermined the l inear extent o f th e S i l v e r Creek f l o o d p l a i n thatwil l be part of the propo s ed NPL site. For this as se s sment,ATSDR d e f i n e d Area B on F i g u r e 2, which in c lude s two t a i l i n g sd e p o s i t s EPA has already inve s t iga t ed . The s p e c i f i c s o u r c e ( s ) o fthose t a i l i n g s i s not known, but ATSDR's review of areat o p o g r a p h y s u g g e s t s that their origin is u p s t r e a m in thewat er sh ed , n o t U P C M ' s t a i l i n g s pond .
N o n N P L E l e m e n t s

Park C i t y Sani tary L a n d f i l l
UPCM p r o p e r t y al so contains a closed Park C i t y sanitary l a n d f i l l ;EPA r epor t s that l a n d f i l l i s not part o f the p r o p o s e d NPL s i t e .A Park C i t y r e p r e s e n t a t i v e r epor t s the l a n d f i l l was opened in the1973 and c l o s ed in 1985. W a s t e s were d e p o s i t e d be low ground intrenches and also were mounded above ground l ev e l . An EPAcontrac tor t o l d A T S D R that t h e l a n d f i l l ma t e r ia l s a r e m o s t l ysanitary wastes but are believed to inc lude some t a i l i n g s f r o mP r o s p e c t o r Square , and sketchy i n f o r m a t i o n sugge s t s some chemicalwastes l ike PCBs and p a i n t s might be pr e s en t . C i t y o f f i c i a l shave said that material s are sanitary wastes , and the absence ofsub s tant ive indus try makes it u n l i k e l y that chemicals are presentother than those that are used in households . During part of theperiod of o p e r a t i o n , Park C i t y had a p o l i c y p r o h i b i t i n g d i s p o s a lof t r a n s f o r m e r s , hazardous was te , or tox ic substances. In 1990,a r e l o ca t i on of U . S . Route 40 r e su l t ed in the highway beingconstructed through t h e m i d d l e o f t h e l a n d f i l l . A T S D R w a s t o l d
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that wastes encountered in the p a t h of the highway wereexcavated, p l a c e d on the a d j o i n i n g l a n d f i l l remnants, and coveredwith so i l . F i g u r e 2 shows the approximate l i m i t s of the l a n d f i l lremnants.
ATSDR is e x c lud ing the l a n d f i l l and i t s workers f r o m f u r t h e revaluation in th i s p u b l i c h e a l t h asses sment. Laboratory datawere reviewed for sample s taken f r o m borings d r i l l e d at thel a n d f i l l during highway deve lopment p l a n n i n g ( U D T 1 9 8 9 ) . T h e s eda ta showed that a few inorganic e l ement s d e t e c t e d were not atextraordinary l e v e l s , and no p o l y c h l o r i n a t e d b i p h e n y l s ,p e s t i c i d e s , or s e m i v o l a t i l e organic compounds were d e t e c t e d . Onev o l a t i l e organic compound was d e t e c t ed in two sampl e s atex tremely l o w l e v e l s (maximum o f 0.03 p a r t s p e r m i l l i o n [ p p m ] ) .In a d d i t i o n , a l t h o u g h l a n d f i l l workmen are l i k e l y to have beenexposed to was t e-re la t ed contaminants in the p a s t , no exposureseems p l a u s i b l e now, and none is e x p e c t e d in the f u t u r e unles sthe l a n d f i l l is d i s turbed . The city does not intend to reopent h e l a n d f i l l ; Summit County prov ide s a l a n d f i l l f o r t h e Park C i t yarea at another l o ca t i on. A l s o , UPCM repor t s that theirp r o p e r t y , inc lud ing the por t i on in which the l a n d f i l l i s l o c a t e d ,wil l not be d e v e l o p e d .

Prospe c t or Square, S i l v e r M a p l e Cla ims
Prospe c t o r Square, a large re s ident ia l and commercial developmentin the northeast p o r t i o n of Park C i t y , was p a r t i a l l y cons truc t edon a large d epo s i t of mine t a i l i n g s . Prospec tor Square isl o ca t ed a long S i l v e r Creek about 1 - 1 / 2 mile s ups tream f r o m theR F T s i t e ( F i g u r e 1 ) . I n 1988, A T S D R conducted a human exposures tudy to determine the e f f e c t of mine t a i l i n g s contaminated withl e a d , arsenic, and cadmium on b i o l o g i c a l l e v e l s of those e l ement samong persons l iv ing in the immediate v i c ini ty (ATSDR 1 9 8 8 } .
S i l v e r M a p l e C l a i m s , another l o c a t i o n a long S i l v e r Creek at whicht a i l i n g s r e p o r t e d l y are pre s ent , l i e s upstream f rom the RFT s i t e ,between the s i t e and P r o s p e c t o r Square . The s p e c i f i c l o c a t i o nand boundary of S i l v e r M a p l e Claims has not been d e f i n e d .
A l t h o u g h some contaminants released at P r o s p e c t o r Square andS i l v e r M a p l e Claims might migrate to the RFT s i t e , ATSDR reviewof ava i lab l e i n f o r m a t i o n ind i ca t e s that the RFT s i t e is notl i k e l y to have any d e f i n a b l e impact on either of those locat ions .T h e r e f o r e , ATSDR is e x c l u d i n g evaluat ion of contamination andh e a l t h issues p o t e n t i a l l y as soc iated with those l o c a t i o n s f r o mthi s assessment of the RFT site.
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B. S i t e V i s i t
ATSDR r e p r e s e n t a t i v e s - - M s . S t e p h a n i e Prau sn i t z and M e s s r s . DonGibeaut and G l e n n T u c k e r - - v i s i t e d the s i t e area on Augus t 18 and19, 1992. A p u b l i c a v a i l a b i l i t y session was held on the morningof the 19th. W i t h the e x c ep t i on of r epr e s en ta t i v e s of UPCM andthe pr e s s , no community members a t t ended the meeting. Pertinenti n f o r m a t i o n obtained during that visit is de s cr ibed ina p p r o p r i a t e s e c t ions o f thi s document.
C. Demographi c s , Land Use , and N a t u r a l Resourses Use
Demographi c s
The s i t e l i e s in a rural area that has w i d e l y s c a t t e r e dres idences . F o u r homes and three businesses are wi th in a mi l e .The f o u r homes are a p p r o x i m a t e l y 1/2 mi l e southwes t ( u p s t r e a m )f r o m the RFT s i t e and are wi th in 100 to 400 f e e t of S i l v e r Creek.During the s i te v i s i t , ATSDR observed"that one of the residencesappeared to be vacant. Two concrete and aggr ega t e s u p p l i e r s andan e l e c t r i c power company service center are near S i l v e r Creekabout 1/3 mile northwest ( d o w n s t r e a m ) o f the s i t e . ATSDR learnedthe busines se s e m p l o y a t o t a l of 51 persons . The nearestres idence c lo s e to S i l v e r Creek downstream f r o m the RFT s i t e wasobserved to be about 4 mi l e s away.
Nearby Park C i t y is a p o p u l a r sk i ing and recreational mecca andhas a f u l l - t i m e p o p u l a t i o n about 4,500 (USBC 1 9 9 1 ) . The censusa l s o i d e n t i f i e s 3 ,800 vacant housing units in the c i t y ; thus ,when the unit s are f i l l e d with v i s i t o r s , the t o t a l p o p u l a t i o nwould t e m p o r a r i l y increase s u b s t a n t i a l l y . EPA r e p o r t s that about4,300 r e s i d en t s are w i th in a radius of 3 mi l e s of the s i t e (USEPA1 9 9 1 b ) . The nearest re s ident s within the ci ty are at Pro spe c t orSquare . The nearest s choo l s are in the c i ty on Route 248 next toP r o s p e c t o r Square , and a h o s p i t a l is l o c a t e d in P r o s p e c t o rSquare . No nursing homes are in the s i t e v i c in i ty .
Land Use
E s s e n t i a l l y all of the area within a 1-mile radius is open,undeve l op ed rangeland that s u p p o r t s g e n e r a l l y l o w - d e n s i t yp o p u l a t i o n s of s h e ep , c a t t l e , and horses. Beyond 1 m i l e , landuse a l so i s p r i n c i p a l l y open, undeve loped rangeland except fordeve lopment a s soc ia ted with Park C i t y , s k i i n g , and r e s ident ia land commercial development along a narrow zone by 1-80, which isabout 4 mi l e s north o f th e RFT s i t e ( F i g u r e 1). Park C i t yo f f i c i a l s report they expect f u t u r e development wi l l extendnorthwest of town along S t a t e Route 224 ( F i g u r e 1) , rather thanalong Route 248 toward the RFT s i t e .
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The county ex tens ion agent r epor t ed that there has been l imi t eda g r i c u l t u r e , c on s i s t ing of about a c o u p l e hundred acres ofpa s tur e , in S i l v e r Creek watershed between the s i te and 1-80.Pasture in that area t y p i c a l l y is p r i m a r i l y grasses and somea l f a l f a . S t o c k in thi s watershed segment includes a dairy herdand bee f c a t t l e and sheep. The dairy c a t t l e are near 1-80. Somegrain is being raised f a r t h e r north in the watershed near thecommunity of W a n s h i p , which is about 6 mile s beyond 1-80.
N a t u r a l Resource Use

Mining
The Park C i t y area was once a m a j o r l e a d - and s i lver-miningd i s t r i c t , but mines have not been active recently (UDNR 1 9 8 6 ) .

S u r f a c e Water
Average annual r a i n f a l l in the Park C i t y area ranges f r om 16inches at low a l t i t u d e s to more than 40 inches in the W a s a t c hMountains, a few miles west of the site. The S i l v e r Creekwatershed drains an area of about 26 square mi l e s . The creekoriginate s south of Park C i t y and f l o w s g enera l ly northwardthrough the c i t y , pa s s e s the RFT s i t e , and d i s charge s into theWeber River about 10 miles downstream f r o m the s i te. S i l v e rCreek is a perennial stream with an average annual d i s charge of3.3 cubic f e e t per second ( c f s ) (USEPA 1 9 9 1 b ) . F l o w , however, i squite variable; s u b s t a n t i a l l y greater f l o w occurs during snowm e l t , and ATSDR observed e s s e n t i a l l y no f l o w v e l o c i ty at the RFTs i t e in A u g u s t . Weber River, which has an average annualdischarge of 214 c f s , is a m a j o r stream in the region anddi s charge s into Great S a l t Lake about 50 mi l e s downstream of thes i te ( U S E P A 1 9 9 1 b ) .
The on-si te diversion d i t c h receives sur fa c e r u n o f f f r o m landareas that are u p g r a d i e n t of the t a i l i n g s d e p o s i t and t r a n s p o r t sthat water through the southern edge of the t a i l i n g s to a wetlandarea of about 10 acres by the embankment (USEPA 1 9 9 1 b ) . F r o mthere, the r u n o f f enters S i l v e r Creek at a point ATSDR observedis a few hundred f e e t northwest of the embankment.
S i l v e r Creek i s not used for human water s u p p l y ( E & E 1 9 8 5 ) .S t o c k obtain water d i r e c t l y f r om the creek and f r o m diversiond i t c h e s . Creek water is a l s o withdrawn for s tock watering andirrigation. Utah Division of W a t e r Right s report s there arethree diversions of S i l v e r Creek water downstream f r o m the RFTs i te (UDNR 1 9 9 2 ) . The nearest diversion is at the G . M . PaceD i t c h which begins about 600 f e e t north o f U . S . Route 189 (US-1 8 9 ) (UDNR 1 9 9 2 ) . Based on discuss ion with a Park C i t y o f f i c i a land other i n f o r m a t i o n , i t appear s that G . M . Pace d i t c h a l s o
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receives water d i r e c t l y f r o m the Pace Homer d i t c h , whichor ig inat e s a t a s p r i n g in Park C i t y ( E & E 1 9 8 7 b ) . W a t e r f r o m G . M .Pace d i t c h has been reported to be used for i rr iga t ing 316 acreso f pa s tur e (USEPA I 9 9 1 b ) . The next c l o s e s t divers ion i s north o f1-80, about 7 mile s downstream of the s i t e ; water is reported tobe used f or s tock water ing (UDNR 1 9 9 2 ) . The third divers ion,reported to be for irrigat ion, is f a r t h e r north of 1-80, about 9mi l e s downstream f r o m the s i t e and about 2 mi l e s ups tream f r o mW a n s h i p where S i l v e r Creek di s charges into the Weber River, am a j o r water course in the region (UDNR 1 9 9 2 ) .
W e b e r River has only one diversion for p u b l i c water s u p p l i e s , ata point about 45 mile s downstream f r o m the s i t e: UDEQ r epor t sthere are many divers ions for i r r i g a t i o n and s t o ck water ing ( U D E Q1 9 9 2 a ) .

F i s h e r y
Ele c t ro sho ck ing data obtained f r o m S i l v e r Creek in 1970 did notshow the presence of game f i s h . B i o l o g i s t s , more r e c e n t l y ,report cut throat trout in the creek a l though there is noi n f o r m a t i o n to q u a n t i f y the p o p u l a t i o n or the l o c a t i o n where thetrout are present ( E & E 1991a). The Weber River is an importanttrout f i s h e r y .

Groundwater
Groundwat er occurs in both c o n s o l i d a t e d rocks and u n c o n s o l i d a t e dv a l l e y f i l l ( s o i l s ) ( U D N R 1 9 8 6 ) . C o n s o l i d a t e d rocks crop o u tover most of the Park C i t y area except along stream channelswhere u n c o n s o l i d a t e d va l l ey f i l l i s exposed at the s u r f a c e .V a l l e y f i l l p r i m a r i l y i s o f a l luv ia l or g l a c i a l or igin andcon s i s t s o f c lay, s i l t , sand, grave l , c obb l e s , and bou lder s . Thealluvium is p r i m a r i l y in low areas, a long stream channels . Theaverage thicknes s of v a l l e y f i l l in the S i l v e r Creek drainagesys t em is about 100 f e e t .
S i l v e r Creek i s f l a n k e d by l ine s of h i l l s that rise severalhundred to a thousand f e e t above the v a l l e y f l o o r . The v a l l e yf l o o r s l o p e s downward in a g e n e r a l l y nor ther ly d i r e c t i o n , thed i r e c t i o n o f f l o w in S i l v e r Creek. The RFT s i t e l i e s alongS i l v e r Creek in an area that is b lanke t ed by u n c o n s o l i d a t e d f i l l .The th icknes s of that soil zone at the RFT s i te is not p r e s e n t l yknown. EPA r e p o r t s that groundwater has been encountered atr e l a t i v e l y s h a l l o w d e p t h at the RFT s i t e , but a s p e c i f i c d e p t hhas not yet been d e f i n e d . ATSDR be l i eve s that water l e v e l sbeneath the s i t e might be r e l a t i v e l y high during wet p e r i o d s ofthe year and may drop during drier months.
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W a t e r in c o n s o l i d a t e d rocks moves a long f a u l t s and f r a c t u r e s f r o mhigh a l t i t u d e s toward di s charge areas at lower elevation.S t u d i e s show that groundwater in v a l l e y f i l l f l o w s in the samegeneral direc t ion as the streams (UDNR 1 9 8 6 } . Accord ing tos t u d i e s , the creek, over time, gains water i n f l o w f r o m the v a l l e yf i l l a q u i f e r system. During dry p e r i od s , ATSDR believes thatp o r t i o n s of the creek di s charge some s u r f a c e water to the va l l eyf i l l a q u i f e r s a l t hough s e epage s tud i e s along the creek did notshow any areas of s i g n i f i c a n t l o s s e s .
UPCM report s there has never been a groundwater s u p p l y well onthe p r o p e r t y . The three res idences that are wi th in a mile of thes i t e obtain p o t a b l e water s u p p l i e s f r o m private w e l l s that appearto be h y d r a u l i c a l l y upgradi en t f r o m the RFT s i t e . It i s unknownwhether the w e l l s withdraw f r o m a va l l ey f i l l a q u i f e r or f r o mbedrock. The three busines se s c l o s e by to the northwest useb o t t l e d water for drinking and obtain indus tr ial water needs f r o mw e l l s that ar e h y d r a u l i c a l l y downgradient f r o m th e RFT s i t e ( E & E1 9 9 1 d ) . T h e s e w e l l s are r epor t ed to be more than 300 f e e t d e e p ;and thus, probab ly are wi thdrawing f r o m a bedrock a q u i f e r , ratherthan f r o m a va l l ey f i l l a q u i f e r .
A T S D R learned that A t k i n s o n S p e c i a l Improvement D i s t r i c t , H i g hV a l l e y W a t e r Company, and Summit County Service Area #3--serving240, 250 , and 75 p er s on s , r e s p e c t i v e l y - - o b t a i n the ir water f r o mw e l l s l o ca t ed on the f l a n k s of the S i l v e r Creek watershed that isdowngradient f r o m the s i t e . The w e l l s are about 2, 3 - 1 / 2 , and 4mi l e s , r e s p e c t i v e l y , f r o m the RFT s i t e and are set back about 3/4t o 1 mi l e f r o m t h e creek. Park C i t y ' s p u b l i c water systemobtains i t s s u p p l y for i t s 4 ,500 r e s ident s and many v i s i t or s f r o mw e l l s and tunnels that are 1-1/2 mi l e s , or more, upgradient f r omt h e R F T s i t e ( U D E Q 1 9 9 2 a ) .
D. H e a l t h Outcome Data
U t a h maintains b irth and d e a t h c e r t i f i c a t e database s and a tumor( c a n c e r ) regi s try. No h e a l t h outcome da ta were r eque s t ed , asd i s cu s s ed in the H e a l t h Outcome Data Evalua t i on s e c t i on below.In 1988, ATSDR conducted a human exposure s t u d y to evaluatewhether mine t a i l i n g s contaminated with l e a d , arsenic, andcadmium had an e f f e c t on b i o l o g i c a l l e v e l s of those e l ement samong persons l iving in the immediate vicinity (ATSDR 1 9 8 8 ) . Thes tudy r e s u l t s are described in the H e a l t h Outcome Data Evaluat ionS i t e section below. No addi t ional relevant databases or h ea l ths t ud i e s were i d e n t i f i e d .
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C O M M U N I T Y H E A L T H C O N C E R N S

ATSDR s t a f f i d e n t i f i e d that community members had indica t ed theirconcern about dust b l ow ing o f f t h e s i t e . S t a f f a r e unaware o fany other s i t e - r e l a t e d h e a l t h concerns of community members. Noh e a l t h concerns were expre s s ed to ATSDR repre s en ta t iv e s at theP u b l i c A v a i l a b i l i t y session. Furth ermore , A T S D R s t a f f c on tac t edr e s i d e n t s of nearby houses and r epr e s en ta t iv e s of the E P A , UTDepartment o f Environmental Q u a l i t y , UT Department o f H e a l t h ,Summit County H e a l t h D e p a r t m e n t , and the town of Park C i t y .Concern had been expre s s ed about b l ow ing du s t . No one was awareof any other s i t e - r e l a t e d community h ea l th concerns.

E N V I R O N M E N T A L C O N T A M I N A T I O N A N D O T H E R H A Z A R D S

A T S D R ' s p r e l i m i n a r y p u b l i c h e a l t h assessment o f 1990 useds a m p l i n g data obtained in 1985 and 1986 and addr e s s ed severalinorganic contaminants: arsenic, cadmium, chromium, c o p p e r , l e a d ,manganese, s e lenium, and zinc. T h i s addendum reconsiders thats a m p l i n g data along wi th more recent data and s i t e - r e l a t e di n f o r m a t i o n .
S a m p l i n g data and s u p p o r t i n g s i t e - r e l a t e d i n f o r m a t i o n suggestthat contaminants have been released to the air, groundwater ,s u r f a c e water, and sediment on s i t e and of f s i t e . T h i s s e c t ioni d e n t i f i e s contaminants p o t e n t i a l l y of concern that have beens e l e c t e d for f u r t h e r evaluat ion in subsequent s e c t ions o f t h i sp u b l i c h e a l t h assessment to determine whether exposure to themhas p u b l i c h e a l t h s i g n i f i c a n c e . I d e n t i f y i n g contaminants in th i ssection does not i m p l y that exposure would a c t u a l l y result inadverse h e a l t h e f f e c t s .
Contaminant s e l e c t i o n considers t h e f o l l o w i n g f a c t o r s :

1. Concen tra t i on s of contaminants on s i t e and off s i t e .
2 . S a m p l i n g p l a n d e s i g n , f i e l d da ta q u a l i t y , andlabora tory da ta q u a l i t y .
3. R e l a t i o n s h i p of on- and o f f - s i t e concentrat ions top u b l i c h ea l th assessment comparison values fornoncarcinogenic h e a l t h e n d p o i n t s and for carcinogenicend po in t s .
4. Community h e a l t h concerns.
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ATSDR al so conducted a search of the EPA T o x i c Chemical ReleaseInventory (TRI) to determine whether that database i d e n t i f i e s anychemical re lease s for the RFT s i t e or other f a c i l i t i e s in thev i c in i ty. TRI contained no data for any f a c i l i t i e s in SummitCounty.
The contaminants of p o t e n t i a l concern s e l e c t ed to be addres sedf u r t h e r in the p u b l i c h e a l t h assessment are l i s t e d in each of theda ta tab l e s ( A p p e n d i x B), and many are d i s cu s s ed within th i ssection. The data tab l e s contain several abbreviations thati d e n t i f y sources o f p u b l i c h e a l t h assessment comparison values:

* EMEG Environmental Medial Evaluation Guide* RMEG R e f e r e n c e Dose M e d i a Evalua t i on G u i d e* CREG Cancer Risk Evaluat ion G u i d e* L T H A L i f e t i m e H e a l t h Advisory Guide* AL A c t i o n Level
EMEGs are e s t imated comparison concentrations that are based oni n f o r m a t i o n determined b y A T S D R f r o m i t s T o x i c o l o g i c a l P r o f i l e sfor s p e c i f i c chemical s . RMEG comparison values are based onEPA's e s t imate s o f the d a i l y exposure to a contaminant that i su n l i k e l y to cause adverse h e a l t h e f f e c t s . CREGs are e s t imat edcomparison concentrations for s p e c i f i c chemicals based on anexcess cancer rate of one in a m i l l i o n persons and are ca l cu la t edusing E P A ' s cancer s l o p e f a c t o r s . E P A ' s L T H A i d e n t i f i e s t h econtaminant level in drinking water at which adverse h e a l t he f f e c t s would not be a n t i c i p a t e d over a l i f e t i m e . All of thef o r e g o i n g comparison values are guide s and do not have aregulatory basis. An AL comparison value is an EPA regulatoryconcentrat ion t h a t , i f e x c e e d e d , requires p u b l i c water systems toi n i t i a t e s p e c i f i e d re sponse actions.
S a m p l i n g has been conducted on s i t e or off s i t e groundwatert a i l i n g s , s o i l , s u r f a c e water, s e d i m e n t , and ambient air. Nodata are available for f o o d chain elements .
A. On-si te Contaminat ion
Groundwater; Area A
Several sample s of groundwater obtained f r o m monitoring w e l l si n s t a l l e d by the t a i l i n g s pond have been ana lyzed . Data foru n f i l t e r e d s a m p l e s show that several of the contaminants ofp o t e n t i a l concern were found at level s that exceed ATSDR'scomparison values for dr inking water use--ant imony, arsenic,b ery l l ium, cadmium, c o p p e r , l e a d , manganese, s i lver , vanadium,and zinc. Maximum concentrations are shown in T a b l e 1 ( A p p e n d i xB). Mos t of those me ta l s were a l so p r e s e n t , but at lowerconcentrat ions , in groundwater at a monitoring well l o c a t e d in an
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upgrad i en t d i r e c t i o n o f f s i t e , south o f t h e County Road. T h u s ,it appear s that at least a por t i on of the contaminants ingroundwater on s i t e in Area A is f r o m re lease s f r o m the t a i l i n g sd e p o s i t .
T a i l i n g s D e p o s i t s ; Areas A and B
Several t a i l i n g s s a m p l e s were analyzed f r o m Area A and two f r o mArea B. Maximum concentrat ions of substances are p r e s e n t e d inT a b l e 2 ( A p p e n d i x B). A r s e n i c , b e r y l l i u m , and cadmium werepresent a t l e v e l s that exceed A T S D R ' s compari son values f o rinc id en ta l i n g e s t i o n . In a d d i t i o n , l e a d , zinc, and calc ium wereat e s p e c i a l l y elevated l ev e l s .
S o i l Cover Layer On T a i l i n g s ; Area A
F i v e s ampl e s of the soil cover layer in Area A were analyzed. Nos a m p l i n g has been conducted on s i t e for natural s o i l s at orbeyond the per imet er of the t a i l i n g s d e p o s i t . Maximumconcentrat ions of substances are pr e s en t ed in T a b l e 3 ( A p p e n d i xB ) . Arseni c a n d b e r y l l i u m s l i g h t l y exceed A T S D R ' s comparisonvalues for inc id en ta l inge s t i on , but the concentrat ions d e t e c t e dare t y p i c a l of s o i l s in the western part of the country.
S u r f a c e W a t e r ; Area A and Area B
S e v e n t e e n s u r f a c e water s ampl e s f r o m the d ivers ion d i t c h andmarsh at Area A and ten sampl e s f r o m S i l v e r Creek at Area B werea n a l y z e d . Because water q u a l i t y varies with changing f l o w rate s ,the s a m p l e data may not be indicative of c ondi t i on s over time.Maximum concentrat ions of substances are pr e s en t ed in T a b l e 3( A p p e n d i x B ) .
Many of the substances were d e t e c t e d at l e v e l s that exceedA T S D R ' s compari son values f o r dr inking water. F o r Area A , t h esubs tances i n c l u d e antimony, arsenic barium, b e r y l l i u m , cadmium,c opper , l ead , manganese, mercury, s i lver, t h a l l i u m , vanadium, andzinc. At Area B, antimony, arsenic, b e r y l l i u m , cadmium, mercury,s i lver, t h a l l i u m , vanadium exceeded comparison values; theconcentrat ion of lead was i d en t i ca l to its compari son value.
S e d i m e n t r Area A and Area B
Maximum concentrat ions of substances f o u n d in sediment s a m p l e sf r o m Areas A and B are pr e s en t ed in T a b l e 5 ( A p p e n d i x B).
T w e l v e s a m p l e s taken in Area A f r o m the divers ion d i t c h , marsh,and areas where water ponds on the t a i l i n g s were analyzed.A r s e n i c , b e r y l l i u m , cadmium, and manganese were present at l e v e l sthat exceed A T S D R ' s comparison values f o r incidental inges t ion.
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Lead was f o u n d at an e levated l e v e l ; antimony, iron, and zinc areal so e l eva t ed when compared to their concentrat ions in the soilcover data presented in T a b l e 3.
At Area B, two s a m p l e s of sediment f r o m S i l v e r Creek wereana lyzed . Arsen i c and b e r y l l i u m were f o u n d at l ev e l s that exceedA T S D R ' s comparison values f o r in c id en ta l inge s t i on . Lead w a spresent at an elevated concentration; antimony, iron, and zincare a l s o e l eva t ed .
Ambient A i r ; Area A
Ambient air s a m p l i n g was conducted in 1986 at f o u r locat ionswith in Area A. Because of the short s a m p l i n g dura t i on , the da tamay not be r epre s en ta t ive of air q u a l i t y over time. The s ampl e swere analyzed for arsenic, cadmium, l e a d , and zinc; maximumconcentrat ions r epor t ed are pr e s en t ed in T a b l e 6 ( A p p e n d i x B).T h e concentrations f o r arsenic a n d cadmium exceed A T S D R ' scomparison values for ambient air. Lead and zinc al so occurredat l e v e l s greater than would be expe c t ed in a rural s e t t i n g .
Ambient air s a m p l i n g was a l s o conducted in 1992 at l o c a t i o n salong the security f e n c e . T h e s e r e su l t s are described in thenext s ec t ion.
B. O f f - s i t e Contamination
Groundwater

Background M o n i t o r i n g W e l l and Nearby I n d u s t r i a l W e l l s
A n a l y t i c a l r e s u l t s f o r u n f i l t e r e d groundwater s a m p l e s obtainedf r o m the monitoring well south of County Road, upgradient of thep r o p e r t y , and f r o m three nearby downgradient indu s t r ia l w e l l s arepr e s en t ed i n T a b l e 7 ( A p p e n d i x B ) .
Data for two sampl e s f r o m the moni tor ing well show that arsenic,b e ry l l i um, and lead present a t l ev e l s that exceed ATSDR'scompari son values for dr ink ing water. Other substances are notat ex traordinary concentrat ions .
S a m p l e s f r o m the nearby indus tr ia l w e l l s , which are not used forp o t a b l e water s u p p l i e s , were analyzed only for arsenic, cadmium,chromium, and l ead . R e s u l t s for seven u n f i l t e r e d s a m p l e s sugges tthat arsenic and lead are present at l e v e l s that exceed ATSDR'scomparison values f o r drinking water ( E & E 1 9 9 2 ) .

Publ i c Water S u p p l y W e l l s
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A n a l y t i c a l da ta were reviewed for a f ew u n f i l t e r e d groundwaters a m p l e s f r o m three p u b l i c water s u p p l y w e l l s ( A t k i n s o n S p e c i a lImprovement D i s t r i c t , H i g h V a l l e y W a t e r Company, Summit CountyServi c e Area #3) l o c a t e d on the f l a n k s of the downstream p o r t i o nof the S i l v e r Creek watershed. Maximum concentrat ions are shownin T a b l e 8 ( A p p e n d i x B). Several contaminants o f p o t e n t i a lconcern were not in c luded in analyse s for any of the s a m p l e s ,in c lud ing; aluminum, antimony, b ery l l ium, c oba l t , t h a l l i u m , and /vanadium. A T S D R ' s comparison values f o r dr inking water were / / /^ex££££te£ only for arsenic, which was present at low l ev e l s in thes a m p l e s f r o m th e H i g h V a l l e y and Summit County S e r v i c e sys tems.Other substances were not at extraordinary l ev e l s .
S o i l s
Five sample s of s u r fa c e s o i l s and two of sub sur face s o i l s wereobtained near the s i t e . F o u r of the s u r f a c e s a m p l e s were f r o m 2to 50 f e e t f r o m roads; the f i f t h s ampl e l o c a t i o n was about 400f e e t south of the county road. Maximum concentrat ions are showno n T a b l e 9 ( A p p e n d i x B ) . F o r s u r f a c e s o i l s , arsenic a n db e r y l l i u m were pre sent a t l e v e l s greater than A T S D R ' s comparisonvalues for inc id en ta l inge s t ion. Lead and zinc were e l evated inthe sampl e obtained south of County Road, and vanadium wase l evat ed in one of the other s u r f a c e s a m p l e s . The s u b s u r f a c es ampl e s did not contain any substances at extraordinary^ 1 ey^i s fj NLvtl 7*0a l t h o u g h arsenic w a s present above A T S D R ' s j c o m p a r i s o n l e v e ] . f o rinc identa l inge s t i on .
S u r f a c e W a t e r ; U p s t r e a m and Downstream
Seven sampl e s of water taken f r o m S i l v e r Creek upstream of Area Bwere a n a l y z e d ; some a l s o were r epor t ed f r o m the creek i m m e d i a t e l ydownstream of the s i t e , near US 189, and many more analyses werefor creek s a m p l e s taken at A t k i n s o n , a p p r o x i m a t e l y 4 mi l e sdownstream. Because water qual i ty varies under d i f f e r e n t f l o w i lrat e s , the s a m p l i n g data may not represent c o n d i t i o n s over t i m e l HMaximum concentrations are shown in T a b l e 10 ( A p p e n d i x B). Formost o f the sub s tance s , A T S D R / _ s _ r e v i e j f l — o f — f c b e - d a t a s u g g e s t s thatmaximum concentra t ions are mot s u b s t a n t i a l l y ; greater downstreamthan upstream. 1 '•for-*-
U p s t r e a m , substances that exceeded A T S D R ' s comparison values f o rdr ink ing water are antimony, arsenic, b e r y l l i u m , cadmium, l e a d ,and zinc. Downstream, comparison values were exceeded byantimony, arsenic, b e r y l l i u m , cadmium, l e a d , manganese, and zinc.
S e d i m e n t s ; U p s t r e a m and Downstream
U p s t r e a m of Area B, one sediment s a m p l e has been taken in PaceHomer Ditch and two f r o m S i l v e r Creek. Downstream, a sample of
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sediment was taken f r o m the creek several hundred f e e t f r o m thes i t e . Maximum concentrat ions of substances are shown in T a b l e 11( A p p e n d i x B ) .
The arsenic and b e r y l l i u m in the up s tr eam and downstreamsediments exceed A T S D R ' s comparison values f o r incidentali n g e s t i o n ; antimony, lead and zinc l e v e l s are a l s o e l evated forthe upstream sediments.
Ambient Air
In 1 9 8 5 , an EPA contrac tor obtained i n f o r m a t i o n that showed wind-driven f u g i t i v e dust moving off s ite. In 1986, ambient air wasmonitored at one s t a t i o n l o c a t e d about 3 ,000 f e e t s ou th- sou thea s tof Area A. Because of the short s a m p l i n g in t erval , themoni tor ing data may not be r epr e s en ta t iv e of c o n d i t i o n s overtime. Prevail ing wind during the monitoring period was f r o m thewe s t-nor thwe s t and south east. T h u s , the moni tor ing l o ca t i on wasnot in the p r e v a i l i n g downwind d i r e c t i o n f r o m the s i t e at anytime during the s a m p l i n g program. Maximum concentrat ions ofsubs tances are shown in T a b l e 12 ( A p p e n d i x B). Several s a m p l e swere analyzed for arsenic, cadmium, l e a d , and zinc. Cons t i tu en tl e v e l s were much l e s s than had been recorded at on-s i t e l o c a t i o n sduring that s tudy ( T a b l e 6). Arsenic was not d e t e c t e d . Theconcentrat ion o f cadmium, a l t h o u g h quite low, exceeds A T S D R ' scomparison value for ambient air. Cadmium l eve l s and the lowconcentrat ions of lead and zinc d e t e c t e d appear cons i s t en t withvalues for rural s e t t i n g s . However, had the monitoring s t a t i o nbeen l o c a t e d in the p r e v a i l i n g wind d i r e c t i o n f r o m the s i t e ,A T S D R bel ieves that t h e o f f - s i t e concentrat ions a t 3,000 f e e tmight have been greater. Review of the on-s i t e air moni tor ingdata shows that one of the s t a t i o n s that recorded sub s tan t ia lconcentrations was only a few hundred f e e t inside Area A.; thus ,the concentrat ions shown in T a b l e 6 may be ind i ca t iv e of thel eve l s that were occurring in immediate o f f - s i t e areas at thattime.
In 1992 , when an e s t imat ed 80% of the t a i l i n g s d e p o s i t at Area Awas covered with soil a n d / o r sa l t gras s , ambient air q u a l i t ymoni tor ing was conducted for two days at f i v e l o c a t i o n s along thef e n c e shown on F i g u r e 2. Because of the short s a m p l i n g in t e rva l ,the monitoring data may not be repre sentat ive of condi t ions overtime. The monitor l o c a t i o n s were about 150 to 800 f e e t f r o m AreaA. T h o s e analyses d e t e c t e d only zinc at low concentrations (0 .1j w g / m 3 ) at three of the monitors. T h i s is l e s s than a t e n t h ofthe maximum zinc that had been found in on-si te monitors in 1986.However , none of the monitors were s i t ua t ed downwind for anyextended l e n g t h o f time ( U S E P A 1 9 9 2 c ) .
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C. Q u a l i t y Assurance and Qual i ty Contro l
Only some of the r e f e r e n c e documents contain q u a l i t y assurancei n f o r m a t i o n for inve s t iga t i on s , s a m p l i n g , and laboratoryanalyse s . In p r e p a r i n g th i s a s s e s sment , ATSDR presumed thatp r o t o c o l s and r e s u l t s are val id and used the i n f o r m a t i o n in itsevaluations. The c o m p l e t e n e s s and r e l i a b i l i t y o f the i n f o r m a t i o ncould a f f e c t t h e v a l i d i t y o f A T S D R ' s conclus ions .
D. Phys i ca l and Other H a z a r d s
ATSDR did not observe any p h y s i c a l or other hazards at the s i t e .

P A T H W A Y S A N A L Y S E S

ATSDR i d e n t i f i e s human exposure pathways by examiningenvironmental and human components that might lead to contactwith contaminants. A pathway analys i s considers f i v e e l emen t s : asource of contaminat ion, t ranspor t through an environmentalmedium, a point of exposure, a route of human exposure, and anexposed p o p u l a t i o n . C o m p l e t e d exposure pathways ar e those f orwhich the f i v e e lements are evident and indicate that exposure toa contaminant has occurred in the p a s t , is current ly occurring,or w i l l occur in the f u t u r e . P o t e n t i a l exposure pathways arethose for which one or more of the e l ement s is not c l e a r l yd e f i n e d but could be pr e s en t . P o t e n t i a l pathways ind i ca t e thatexposure to a contaminant could have occurred in the p a s t , couldbe occurring now, or could occur in the f u t u r e .
A T S D R ' s p r e l i m i n a r y h e a l t h assessment o f 1990 addre s s ed severalexposure pathways associated with soil and t a i l i n g s , groundwater,f o o d - c h a i n , ambient air, and s u r f a c e water. T h i s addendumreconsiders exposure pathways using currently available s ampl ingand s i t e - r e l a t e d i n f o r m a t i o n .
Pathway analyse s conducted for the s i t e area ind i ca t e that thereare several c o m p l e t e d pathways a s s o c ia t ed with pa s t workers andt r e s p a s s e r s and exposure s to t a i l i n g s , s o i l , s u r f a c e water, air,a n d groundwater. A f f e c t e d p o p u l a t i o n s inc lude t a i l i n g s workers,s i t e t r e s p a s s e r s , and p o s s i b l y some p u b l i c water system usersnorth of the p r o p e r t y . The c o m p l e t e d pathway e l ement s aresummarized on T a b l e 13 ( A p p e n d i x B)
Several p o t e n t i a l exposure pa thways--a s s o c ia t ed with t a i l i n g s ,s o i l , s u r f a c e water, air, groundwater, s e d i m e n t , and p o s s i b l yf o o d s - - c o u l d al so ex i s t . P o t e n t i a l l y expos ed p o p u l a t i o n s inc ludes i t e and area workers and r e s i d e n t s , t r e s p a s s e r s , road workers,
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ranchers, consumers, and f i s h e r m e n . The p o t e n t i a l pa thwayelements are summarized on T a b l e 14 ( A p p e n d i x B).
T a b l e s 15 and 16 ( A p p e n d i x B) f u r t h e r characterize expo s ed andp o t e n t i a l l y exposed p o p u l a t i o n s and a s so c ia t ed media andcontaminants .
A. C o m p l e t e d Exposure Pathways
T a i l i n g s and S u r f a c e S o i l Pathways On S i t e ; Area A
M e t a l s are shown to be present in t a i l i n g s , and, at lowconcen tra t i on s , in the t a i l i n g s cover s o i l s . T a i l i n g s a l so arel i k e l y to have been mixed with sur fa c e soil on the perimeter ofArea A. The w o r k f o r c e during the years t a i l i n g s were d e p o s i t e dand al so tre spas ser s are believed to have been exposed tocontaminants in t a i l i n g s and some s o i l s p r i n c i p a l l y throughinc id en ta l inge s t i on and i n h a l a t i o n .
S u r f a c e W a t e r Pathways On S i t e ; Area A
W a t e r used to t ranspor t t a i l i n g s and s u r f a c e water runon thatponded in Area A are l i k e l y to have contained elevated l eve l s ofm e t a l s . The w o r k f o r c e when the t a i l i n g s were being d e p o s i t e d isl i k e l y to have been exposed to contaminants in these watersthrough in c id en ta l inge s t i on . T r e s p a s s e r s are l i k e l y to havebeen exposed l e s s e x t en s iv e ly to water-born contaminants throughincidental inges t ion.
Ambient Air Pathways On S i t e ; Area A
Air sample data f r o m 1986 c o n f i r m that m e t a l s have been entrainedin ambient air in the pas t in Area A as a result of wind erodingand s u s p e n d i n g p a r t i c l e s f r o m the t a i l i n g s s u r f a c e . At the timeof that s a m p l i n g a c t iv i ty , most of the t a i l i n g s area was notcovered or v e g e t a t e d . ATSDR believes that the on-s i t e w o r k f o r c ewas exposed to airborne contaminants through inhalat ion duringthe years the t a i l i n g s were being d e p o s i t e d . T r e s p a s s e r s thatentered prior to f e n c i n g the p r o p e r t y were l i k e l y to have beenexposed through inha la t i on .
Publ i c W a t e r S y s t e m s O f f S i t e ; Downstream i n S i l v e r CreekW a t e r s h e d
T h r e e p u b l i c water systems obtain at l ea s t a part of the ir s u p p l yf r o m w e l l s that are l o ca t ed wi thin the S i l v e r Creek water shed.S a m p l i n g data show me ta l s are present in these water s u p p l i e s butnot at ex traordinary l e v e l s - - a r s e n i c , however, is p o t e n t i a l l y ofconcern at even low level s . W a t e r systems customers are exposedto low l ev e l s of some c o n t a m i n a n t s - - p a s t , p r e s e n t , and f u t u r e - -
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p r i n c i p a l l y through inge s t i on and aerosol i n h a l a t i o n ( s h o w e r i n g ) .
It is not certain whether water q u a l i t y at those w e l l s isa c t u a l l y a f f e c t e d by s i t e releases . The w e l l s are a cons iderable |d i s tance f r o m the s i te and are located on the basin s l o p e s , notby the stream. A l s o , contaminant d i l u t i o n and a d s o r p t i o n in thes ub sur fa c e should m i t i g a t e against substantive increases ofm e t a l s at those w e l l s .
B. P o t e n t i a l Exposure Pathways
T a i l i n g s and S u r f a c e S o i l s Pathways On S i t e ; Area A. Area B
Remediation or maintenance workers on s i t e in Area A sincet a i l i n g s d i s p o s a l * terminated p o t e n t i a l l y a r e e x p o s e d - - p a s t ,p r e s e n t , and in the f u t u r e - - t o contaminants contained in t a i l i n g sand p o s s i b l y to those in the layer of cover s o i l s or in a d j a c e n tnatural s u r f a c e s o i l s through inge s t i on and i n h a l a t i o n .
Area B, in the f l o o d p l a i n , might be entered i n f r e q u e n t l y .T r e s p a s s e r s p o t e n t i a l l y are e x p o s e d - - p a s t , p r e s e n t , and f u t u r e - -to contaminants in t a i l i n g s and p o s s i b l y to contaminants ina d j a c e n t s u r f a c e s o i l s through inge s t i on and i n h a l a t i o n .
S u r f a c e W a t e r Pathways On S i t e ; Area A
S u r f a c e water that ponds in Area A or f l o w s through the diversiond i t c h to the marsh and into S i l v e r Creek contains contaminants towhich remediat ion and maintenance workers p o t e n t i a l l y aree x p o s e d - - p a s t , p r e s e n t , and in the f u t u r e - - p r i n c i p a l l y throughinc idental inges t ion.
Ambient Air Pathways On S i t e ; Area A
Remediation or maintenance workers on s i t e since the t a i l i n g sd i s p o s a l t erminated p o t e n t i a l l y are expos ed throughi n h a l a t i o n - - p a s t , p r e s e n t , and in the f u t u r e - - t o contaminantsentrained by wind or by vehicle and heavy equipment ac t iv i ty.
Groundwater Pathways O f f S i t e

Resident ia l W e l l s
The three to f o u r re s idences wi thin a mile of the s i t e aresouthwest of the s i t e and close to S i l v e r Creek. The privatew e l l s that service those re s idences a p p e a r to be h y d r a u l i c a l l yupgradient f r o m the RFT site and are not l i k e l y to be a f f e c t e d bys i t e re lease s to groundwater. Groundwater at those w e l l s morel i k e l y would be a f f e c t e d by contaminants released f r o m t a i l i n g sd e p o s i t s at P r o s p e c t o r Square . Data are not avai lab l e to c o n f i r m
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water q u a l i t y a t those pr ivate w e l l s . T h e r e f o r e , ATSDRconservatively presumes that those well users p o t e n t i a l l y aree x p o s e d - - p a s t , p r e s e n t , and f u t u r e - - p r i n c i p a l l y through inge s t i onand aerosol inhalat ion (shower ing) to contaminants that mightor ig ina t e f r o m t a i l i n g s nearer Park C i t y .

B u s i n e s s / I n d u s t r i a l W e l l s
Three businesses northwest of the s i te obtain their industrialwater s u p p l y f r o m w e l l s that are h y d r a u l i c a l l y downgradient f r o mthe s i te. Arsenic and lead were present in one or more of thew e l l s at low l e v e l s - - l e v e l s that were about the same or l e s s thanthe concentrat ions f o u n d in a background well south of the s i t e .T h u s , it is uncertain whether any p o r t i o n of the contaminantsd e t e c t e d or iginated f r o m s i t e re l ease s . Concen tra t i on s mightfo increase if contaminated groundwater enters the water s u p p l yV-« a q u i f e r in subs tant ive quant i ty in the f u t u r e . However, d i l u t i o n^yand ad s orp t i on in the groundwater regime would tend to m i t i g a t e\j>against sub s tant ive contaminant increases in those w e l l s .Workers using the indus tr ia l water p o t e n t i a l l y are e x p o s e d - - p a s t ,p r e s e n t , and f u t u r e - - t h r o u g h inc identa l inge s t i on and aerosoli n h a l a t i o n to contaminants in groundwater.
S u r f a c e S o i l s Pathways O f f S i t e
W i n d has l i k e l y d e p o s i t e d t a i l i n g s contaminants on s u r f a c e s o i l sin the v i c ini ty of the s i te . Some s u r f a c e s o i l s on the creekf l o o d p l a i n a l s o might contain e l evat ed l ev e l s o f contaminants asa result o f t a i l i n g s d e p o s i t i o n . Workers that cons truc t ed U S - 4 0p o s s i b l y were exposed through inc id en ta l inge s t i on and inha la t i onto contaminants in s u r f a c e s o i l s in the v i c ini ty. A l s o , nearbyre s ident s , employee s , and road maintenance persons p o t e n t i a l l yare e x p o s e d - - p a s t , p r e s e n t , and f u t u r e by means of s imi larroutes.
Creek S u r f a c e W a t e r Pathways O f f S i t e
R u n o f f f r o m on- s i t e t a i l i n g s and re lease s into S i l v e r Creekupstream of the s i te re sul t ed in contamination ( d i s s o l v e d andp a r t i c l e s ) of creek water. Coun ty drainage maintenance workersand ranchers that withdraw water f r o m the creek p o t e n t i a l l y aree x p o s e d - - p a s t , p r e s e n t , and f u t u r e - - t h r o u g h inc id en ta l i n g e s t i o nto contaminants in creek water.
Creek S e d i m e n t s Pathways O f f S i t e
Creek s ed iment s in the s i t e v i c in i ty contain contaminatedsediment p a r t i c l e s , in c lud ing t a i l i n g s p a r t i c l e s , that have beent r a n s p o r t e d f r o m the s i t e or f r o m l o c a t i o n s up s t r eam of the s i t e .County maintenance workers and p o s s i b l y ranchers that withdraw
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water f r o m the creek p o t e n t i a l l y are e x p o s e d - - p a s t , p r e s e n t , andf u t u r e - - t h r o u g h in c id en ta l ing e s t i on to contaminated creeks ed imen t s .
Ambient A i r Pathways O f f S i t e
In the p a s t , wind has been observed to suspend and t ran spor tt a i l i n g s a n d / o r contaminated s u r f a c e s o i l s f r o m on- s i t e t oo f f - s i t e areas. S t r o n g winds also are l i k e l y to suspend andtran spor t f l o o d p l a i n t a i l i n g s during dry weather and a l s o tore suspend f r o m the area ground s u r f a c e any contaminants that hadbeen d e p o s i t e d pr ev i ou s ly by wind. R e s u l t s of air s a m p l i n g atthe f e n c e in 1992 sugge s t that l e v e l s of s i t e - r e l a t e d wind-bornecontamination may be inconsequential when the cover s o i l s arec o m p l e t e l y in p l a c e , prov id ing the cover and sal t grass aremaintained. H o w e v e r , the data may not be r epre s en ta t ive ofcondit ions over time.
The l a t e r a l extent of contaminant t ran spor t by wind orcontaminant d e p o s i t i o n is not known. The general p r e v a i l i n g windd i r e c t i o n is r epor t ed to be toward the nor thwe s t ; a s everal-dayair qua l i ty s tudy recorded winds toward the northwest andsoutheas t ( E & E 1 9 8 5 ) . F o r these dominant wind d i r e c t i o n s , t h ep o p u l a t i o n s that would most l i k e l y be exposed through inha la t i on-- p a s t , pr e s en t , and f u t u r e - - a r e the employee s of three companiesl o c a t e d a short d i s t anc e northwest of the s i t e . Other p o t e n t i a lexposed p o p u l a t i o n s in c lud e r e s i d e n t s of the three homes that aresouthwes t of the s i t e . M o t o r i s t s , b ikers , and maintenanceworkers on the roads a d j a c e n t to the s i t e are p o t e n t i a l l y exposedfor short p er iod s . Workers that recent ly constructed the newsegment of U S - 4 0 a d j a c e n t to the s i t e may have been exposed asw e l l .
F o o d Chain Pathways O f f S i t e

F o o d P r o d u c t s - - C a t t l e , S h e e p , M i l k , Grain
ATSDR is not aware of any sampl ing data for ed i b l e p r o d u c t s grownin the s i t e v i c i n i t y . R e s u l t s of research and s a m p l i n g e l sewheresugge s t that b i oac cumula t i on of some m e t a l s may occur ina g r i c u l t u r a l p r o d u c t s . T h i s may inc lude meat or milk f r o m s tockthat drink contaminated" water, f r o m s to ck that graze onvege ta t ion on which wind-blown contaminants have d e p o s i t e d or onv e g e t a t i o n grown in contaminated soil or i rr iga t ed wi thcontaminated water f r o m S i l v e r Creek, or f r o m s to ck that drinkcontaminated s ur fa c e water. Some contaminants might al soconcentrate in grain. T h e r e f o r e , persons that consume f o o dp r o d u c t s a s s o c ia t ed wi th c a t t l e , sh e ep , or grain raised in thes i t e v i c in i ty p o t e n t i a l l y are e x p o s e d - - p a s t , p r e s e n t , andf u t u r e - - t o contaminants taken up f r o m environmental media.
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Exposure f r o m this p o t e n t i a l source is un l ik e ly for users whoobtain that f o o d through mass d i s t r i b u t i o n channel s; but exposureis p l a u s i b l e for repeat users of that f o o d , such as the localranchers and their f a m i l i e s .

F i s h in S i l v e r Creek
(_, n C u t t h r o a t trout have been reported in S i l v e r Creek, a l t h o u g h ,* f r o m A T S D R ' s observations o f t h e stream, trout p o p u l a t i o n s mightnot appear viable year-around except far downstream towardW a n s h i p , which is about 10 mi l e s f r o m the s i t e . Trou t mayconcentrate some metal s f r o m sur fa c e water and f rom itsf o o d c h a i n . T h e r e f o r e , persons that consume trout or other gamef i s h f r o m S i l v e r Creek p o t e n t i a l l y ar e e x p o s e d - - p a s t , pr e s en t ,and f u t u r e , - - t o s i t e - r e l a t e d contaminants . No s a m p l i n g d a t a areavailable to c o n f i r m whether f i s h contain contaminants.

P U B L I C H E A L T H I M P L I C A T I O N S

A . T o x i c o l o g i c Evaluation
A T S D R s t a f f evaluated a l l c o m p l e t e d a n d p o t e n t i a l exposurepathways f or t o x i c o l o g i c e f f e c t s r e l a t e d t o exposure in th ef o l l o w i n g sec t ions.
C o m p l e t e d Exposure Pathways
T o determine whether adverse h e a l t h e f f e c t s could result f r o mexposure, ATSDR s t a f f used contamination level data f r o m eachc o m p l e t e d pathway to e s t ima t e exposure doses for each contaminantof concern. T h e s e doses were then compared to a Minimal RiskLevel (MRL) or a R e f e r e n c e Dose (RfD). The MRL is d ev e l op ed byATSDR; the RfD is d eve l oped by the E P A . Both represent ane s t ima t e of d a i l y exposure to a contaminant below which non-cancer adverse h e a l t h e f f e c t s are unl ike ly to occur. If anexposure dose has exceeded an MRL or R f D , the e s t imat ed exposuredose can then be compared to experimental data f r o m human oranimal s t u d i e s to de t ermine which e f f e c t s may be of concern.When a contaminant is capable of causing cancer ( c a r c i n o g e n i c ) ,s t a f f al so considered the e s t ima t ed exposure dose t o c a l c u l a t ewhether an increase in the cancer rate is e x p e c t e d .
T a i l i n g s and S u r f a c e S o i l Pathways On S i t e ; Area A
ATSDR s t a f f assumed workers were in the most heavily contaminatedareas at most 60 days per year, and i n c i d e n t l y consumed 100 mgt a i l i n g s ( o r s o i l ) p e r day. A T S D R s t a f f then compared t h ee s t imated inge s t i on exposure doses with doses received by p e o p l e
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in e p i d e m i o l o g i c s tud i e s or received by animals in laboratorys t u d i e s and evaluated whether adverse h e a l t h e f f e c t s arep o s s i b l e . Es t imated exposure doses were below l eve l s of h ea l thconcern for all contaminants in soil and t a i l i n g s ; t h e r e f o r e ,adverse h ea l th e f f e c t s are un l ik e ly to have occurred in workers.Given the r e la t ive in f r equency of p e o p l e wandering on the s i t eprior to the construction of the f e n c e , adverse h ea l th e f f e c t sare u n l i k e l y in t r e spa s s e r s .
As there are no re s idence s on the s i t e , no one is e x p e c t e d toreceive an exposure dose corre sponding to t y p i c a l re s ident ialexposures ( 3 6 5 days a y e a r ) . El eva t ed l e v e l s o f contaminant s ,p a r t i c u l a r l y lead and cadmium, make the s i t e unsui tab l e forr e s i d e n t i a l or gardening purpo s e s .
S u r f a c e W a t e r Pathways On S i t e ; Area A
I n d i v i d u a l s who worked when t a i l i n g s were being d e p o s i t e d mayhave been exposed to contaminants p r i n c i p a l l y via inc identa ling e s t i on o f s u r f a c e water. A T S D R s t a f f e s t ima t ed exposure dose sto contaminants in s u r f a c e water on the s i t e ; those dose s are alls i g n i f i c a n t l y below l ev e l s o f p u b l i c h e a l t h concern. A T S D R s t a f fexpect no adverse h ea l th e f f e c t s in workers as a result ofexposure to contaminated s u r f a c e water. Given the r e la t iv ein f r equ ency of p e o p l e wandering on the s i t e prior to thecon s t ruc t i on ot the f e n c e , adverse h e a l t h e f f e c t s are u n l i k e l y int r e s p a s s e r s .
Ambient Air Pathways on S i t e ; Area A
I n d i v i d u a l s who worked on s i t e without r e sp i ra t or s pr ior to itsbeing s u b s t a n t i a l l y covered with soil and v e g e t a t i o n were exposedto contaminants in the air. Ambient on-s i t e air concentrat ionswere evaluated f o r adverse h e a l t h e f f e c t s o f inha la t i on .Concentra t i on s measured in air pr e s en t ed no p u b l i c h e a l t h hazard.
P u b l i c W a t e r S y s t e m s O f f S i t e ; Downstream i n S i l v e r CreekW a t e r s h e d
L o n g - t e r m users o f the H i g h V a l l e y W a t e r Company and SummitCounty Serv i c e Area #3 p u b l i c water s u p p l i e s may have beenexpos ed via i n g e s t i o n to arsenic, but that exposure p r o b a b l y didnot last a s u f f i c i e n t time to po s e a p u b l i c h ea l th hazard.Arseni c in the p u b l i c water s u p p l y may not be s i t e r e l a t e d .
A l t h o u g h other me ta l s are present in the p u b l i c dr inking waters u p p l i e s , none are at l ev e l s that may be considered harmful tothe general p u b l i c . S o d i u m is at a level that p e o p l e on as od ium-re s t r i c t ed diet should avoid.
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V

P o t e n t i a l Exposure Pathways
T o de termine whether adverse h e a l t h e f f e c t s acould result f r o mexposure , ATSDR s t a f f used contamination level da ta whenavailable f r om each po t en t ia l pathway to e s t imate exposure dosesfor each contaminant of concern. T h e s e doses were then comparedto MRLs or R f D s , as discussed above. When data were notava i lab l e , s t a f f made a s s umpt i on s t o enable analys i s o f pa thways .T h e s e a s s u m p t i o n s , when us ed , are s t a t ed below.
T a i l i n g s and S u r f a c e S o i l s Pathways On S i t e ; Area A. Area B
A T S D R s t a f f e s t imat ed inge s t i on exposure doses a n d evaluatedwhether adverse h e a l t h e f f e c t s are p o s s i b l e . Es t imat ed exposuredose s were below l e v e l s of h e a l t h concern for all contaminants int a i l i n g s in area B; t h e r e f o r e , adverse h e a l t h e f f e c t s areu n l i k e l y to have occurred in workers. ATSDR s t a f f do not havedata regarding l ev e l s of contaminants in s o i l s since t a i l i n g sd i s p o s a l t erminated , or of contaminants in cover soil or a d j a c e n tnatural s u r f a c e s o i l s . However, l ev e l s are not e xpe c t ed to bes i g n i f i c a n t l y h igher, and could be e xp e c t ed to be cons iderab lylower, than those measured in t a i l i n g s on the s i te. Es t imatedexposure dose s t h e r e f o r e would be lower than those e s t imat edabove in the C O M P L E T E D E X P O S U R E PATHWAYS section. Adverse h ea l the f f e c t s are not e x p e c t e d f r o m exposure via the se p o t e n t i a lpa thways .
S u r f a c e W a t e r Pathways On S i t e ; Area A
It is not known whether i n d i v i d u a l s who have worked on the s i t esince t a i l i n g s d i s po sa l ceased have come in contact with s u r f a c ewater. Because the c o m p l e t e d s u r f a c e water pathway prev iou s lydi scus s ed was evaluated to be of no p u b l i c h e a l t h concern,adverse h e a l t h e f f e c t s are not e x p e c t e d f r o m exposure via th i sp o t e n t i a l pathway.
Ambient Air Pathways On S i t e ; Area A
The c o m p l e t e d ambient air pathway p r e v i o u s l y di s cus s ed wasevaluated to be of no p u b l i c h e a l t h concern. T h e r e f o r e , adverseh e a l t h e f f e c t s are not expec t ed f r o m exposure via thi s p o t e n t i a lpathway. /)•*•(• "A-** Cf^r /vWMwin^vL^
Groundwater Pathways O f f S i t e

Resident ia l H e l l s
ATSDR s t a f f have no i n f o r m a t i o n about contaminant l eve l s inr e s i d e n t i a l w e l l s southwest o f the s i t e . However , since thosew e l l s are h y d r a u l i c a l l y upgradient f r o m the s i t e , it is u n l i k e l y
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that p e o p l e are being expos ed to s i t e - r e l a t e d contaminants atl ev e l s of p u b l i c h ea l th concern. T h i s document does not considercontr ibu t i ons f r o m P r o s p e c t o r Square .

B u s i n e s s / I n d u s t r i a l W e l l s
Workers are p o t e n t i a l l y exposed to contaminants throughi n c i d e n t a l inge s t i on and p o s s i b l y aerosol inha la t i on . Exposure sas soc iated with those p o t e n t i a l pathways are s i g n i f i c a n t l y lowenough to cons ider them of no p u b l i c h e a l t h concern.
S u r f a c e S o i l Pathways O f f S i t e

/ N e a r b y residents^, e m p l o y e e s , and road maintenance per sons are' p o t e n t i a l l y ^exposed to contaminants through inc id en ta l inge s t i on .A T S D R s t a f f e s t ima t ed exposure doses a s s o c ia t ed with o f f s i t es u r f a c e s o i l . T h o s e doses are s i g n i f i c a n t l y low enough toconsider them of no p u b l i c h e a l t h concern, p r i m a r i l y due to thei n f r e q u e n c y of exposure.
Creek S u r f a c e W a t e r Pathways O f f S i t e
County maintenance workers and ranchers are p o t e n t i a l l y exposedto contaminants through inc identa l i n g e s t i o n of creek water.Exposure s a s s o c ia t ed wi th that p o t e n t i a l pathway ares i g n i f i c a n t l y low enough to cons ider it of no p u b l i c h e a l t hconcern.
Creek S e d i m e n t s Pathway O f f S i t e
County maintenance workers and ranchers are p o t e n t i a l l y exposedto contaminants through in c id en ta l i n g e s t i o n of creek s ed iment s .Expo sure s a s s o c ia t ed wi th that p o t e n t i a l pathway ares i g n i f i c a n t l y low enough to consider it of no p u b l i c h e a l t hconcern.
Ambient A i r Pathways O f f S i t e
I n d i v i d u a l s who work or live near the s i t e are p o t e n t i a l l yexposed to contaminants in the air. Ambient o f f - s i t e airconcentrat ions were evaluated f o r adverse h e a l t h e f f e c t s o finha la t i on . Conc en t ra t i on s measured in air pr e s en t ed no p u b l i c
h e a l t h hazard for any contaminant. X^i /^- t . - •-, ^-V />«•-.•/>/«svU<^<.
F o o d Chain Pathways O f f S i t e
ATSDR s t a f f have no i n f o r m a t i o n about contaminant l eve l s inc a t t l e , s h e e p , m i l k , grains or f i s h l i v i n g or produced on or nearthe s i te . It is not l i k e l y that those sources of f o o d are
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contaminated with s i t e - r e l a t e d contaminants at a level of p u b l i ch e a l t h concern.
B. H e a l t h Outcome Data Evaluat ion
The lead at th i s s i t e is bound up in t a i l i n g s s imi lar to thet a i l i n g s found at Pro spe c t or Square. ATSDR studie s at Prospec torSquare ind i ca t e that exposure to these t a i l i n g s did not result inany increase in blood l ead , arsenic or cadmium l ev e l s , ascompared t o local c on tro l s ( A T S D R 1 9 8 8 ) . N o f u r t h e r h e a l t hs tudie s were recommended. Since the frequency and duration ofexposure to t a i l i n g s in the r e s id en t ia l P r o s p e c t o r Square area isexpec t ed to be s i g n i f i c a n t l y higher than the frequency anddurat ion of exposure to t a i l i n g s at Richardson F l a t s , i t isl i k e l y that exposure to the lead at Richardson F l a t s also wil lnot resul t in an increase in blood lead l e v e l s .
Because at most a small number of p e o p l e were exposed tocontaminants, because the exposure level is not of p u b l i c h ea l thconcern, and because that exposure has ended , ATSDR s t a f f bel ieveit is i m p l a u s i b l e that anyone who was exposed will deve lop anyadverse h e a l t h e f f e c t s f r o m that exposure. I n a d d i t i o n , A T S D Rs t a f f are unaware of any recent community h ea l th concerns of ther e s i d en t s . T h e r e f o r e , A T S D R s t a f f d i d n o t examine h e a l t h outcomedata. If new in f ormat i on becomes avai lable , or if nearbyr e s i d e n t s have h e a l t h concerns about contaminants a s soc ia t ed withthe s i t e , ATSDR will reconsider evaluating hea l th outcome data.
C. Community H e a l t h Concerns Evaluation
Because there is no i n f o r m a t i o n about l evel s of contaminants inb lowing d u s t , A T S D R s t a f f cannot evaluate t h e h e a l t h hazard po s edby inhalat ion o f the dus t . ATSDR s t a f f evaluated availableambient air d a t a ( s e e above). Leve l s of contaminants in b lowingdust generated f r o m t o p s o i l should not pose a p u b l i c heal thhazard. When the t a i l i n g s are c o m p l e t e l y covered by t o p s o i l orwhen vege ta t ion has adequate ly anchored the s o i l , there shouldnot be any contaminated dust or other contaminated p a r t i c u l a t e sblowing off the s i te in concentrations above comparison values.ATSDR s t a f f are not aware of any other community h e a l t h concerns.
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C O N C L U S I O N S
1. ATSDR considers the RFT site to be no apparent p u b l i c h ea l thhazard. Evalua t i on s o f ava i lab l e i n f o r m a t i o n f o r c o m p l e t e dexposure pathways sugge s t that a s s o c ia t ed dose s are atl ev e l s of no apparent h e a l t h concern; that is, they are nothigh enough for ATSDR to expec t they would resul t in adverseh e a l t h e f f e c t s in p e o p l e near the s i t e or in persons whohave worked on the s i t e . S i m i l a r l y , ATSDR s t a f f do notexpect contaminant l e v e l s or exposure dose s a s s o c ia t ed withp o t e n t i a l pathways to be high enough to result in adverseh e a l t h e f f e c t s in p e o p l e near the s i t e or who worked on thes i t e .
2. The only community concern expre s s ed was about wind-b lowndus t . Exposure to such dust does not appear to be a p u b l i ch e a l t h hazard.
3. The owners,^reportj they wil l not d e v e l o p the p r o p e r t y ; thatavoid p o t e n t i a l l y adverse exposures thatmightT f e s u l t f r o m d a i l y exposure to some of the on- s i t econtaminants in the f u t u r e .

S h o u l d add i t i ona l data become available which indica t e thatp e o p l e are being exposed to contaminants at l e v e l s of p u b l i ch e a l t h concern, the f i r s t conclus ion w i l l be revised.

*>
/?

27



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. I N I T I A L R E L E A S E

R E C O M M E N D A T I O N S

C e a s e / R e d u c e Exposure Recommendations
1. C o m p l e t e p l a c i n g soil cover over t a i l i n g s in a t i m e l ymanner.
2. Conduct p e r i o d i c maintenance in t a i l i n g s area to cover soiland v ege ta t i on .
3. See that on- s i t e workers are wel l trained and use adequatepro t e c t ive equipment.
4. If urban development extends sub s tant ive ly closer to thes i t e , consider at that time measures to reduce p o t e n t i a l forpub l i c exposure.
5. If evidence arises in the f u t u r e that c on f i rms t a i l i n g s weretaken o f f s i t e a n d c o n f i r m s the ir s p e c i f i c l o c a t i o n ( s ) ,consider evaluat ing re la t ed exposure, p u b l i c h e a l t h , andremedial issues.
S i t e / A r e a Charac t e r i za t i on Recommendations
1. Conduct a pr iva t e wel l survey wi th in 1 mile ( u p g r a d i e n t andd o w n g r a d i e n t ) ; s a m p l e and analyze groundwater s a m p l e s takenf r o m w e l l s . If water q u a l i t y i s no t cons i s t ent wi th p u b l i ch e a l t h c r i t e r ia , a l t e r n a t e water s u p p l i e s should be obtainedand the conclusion regarding the p u b l i c h ea l th hazard/* a s soc ia t ed with thi s s i t e wi l l be r e evaluat ed .

^ " f ' 2 . I f I f urban deve lopment ex t ends s u b s t a n t i a l l y c lo s er t o t h e[/ v < / 7 ' 11 s i t e , sample s ur fa c e s o i l s more extensively off s i te . As apart o f thi s e f f o r t , consider whether t a i l i n g s d e p o s i t e d ons i t e might have f l o w e d beyond the present containment area,for e xampl e to l o w - l y i n g areas on the south s ide of CountyRoad.
H e a l t h A c t i v i t i e s Recommendation Panel ( H A R P ) Recommendations
In accordance with the Comprehensive Environmental Respons e ,C o m p e n s a t i o n , and L i a b i l i t y Act of 1980, as amended, data andi n f o r m a t i o n d e v e l o p e d in the Ammendment to the P u b l i c H e a l t hAsses sment f o r t h e Richardson F l a t s T a i l i n g s s i t e in SummitC o u n t y , U t a h , have been evaluated f or a p p r o p r i a t e f o l l o w - u p withre spec t t o h e a l t h a c t i v i t i e s . A v a i l a b l e i n f o r m a t i o n ind i ca t e sthat no exposure of i n d i v i d u a l s to contaminants at l e v e l s ofp u b l i c h ea l th concern is occurring or has occurred. In a d d i t i o n ,
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the community has not expre s s ed h e a l t h concerns. For thesereasons, ATSDR has concluded that no f o l l o w - u p ac t ions should bepursued at t h i s time. If more i n f o r m a t i o n becomes ava i lab l e inthe f u t u r e i n d i c a t i n g that human exposure to hazardous substancesis occurring or has occurred in the pas t at l e v e l s of p u b l i ch e a l t h concern, A T S D R w i l l reevaluate th i s s i t e f o r a n ya d d i t i o n a l ind i ca t ed f o l l o w - u p .
P u b l i c H e a l t h A c t i o n s
T h e purpo s e o f t h e P u b l i c H e a l t h A c t i o n P l a n ( P H A P ) i s t o ensurethat th i s p u b l i c h ea l th assessment addendum not only i d e n t i f i e sp u b l i c h e a l t h hazards but a l so prov ide s a p l a n of ac t ion d e s i gnedto m i t i g a t e and prevent adverse human h e a l t h e f f e c t s r e s u l t i n gf r o m exposure to hazardous subs tances in the environment. Basedon the HARP d e t e r m i n a t i o n that no h e a l t h f o l l o w - u p a c t i v i t i e s arerequired by ATSDR, no PHAP for h e a l t h f o l l o w - u p a c t i v i t i e s ha sbeen d e v e l o p e d f or th i s in i t ia l re lease . ATSDR wi l l work witha p p r o p r i a t e agencies to h e l p implement other act ions l i s t e d underthe Recommendations section.
ATSDR w i l l reevaluate and expand th e PHAP for P u b l i c Commentrelease. F u t u r e environmental or h e a l t h outcome data maydetermine the need for a d d i t i o n a l act ions at the RFT s i t e .
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TABLE 1 Contaminant Concentrat ions in Groundwater On S i t e ;Area A — M o n i t o r i n g W e l l s "^ 7 (/v"" I «_ "?• ' _j4^' •

Con t aminan t
Aluminum
Antimony
A r s e n i c
Barium
Beryl l ium
Cadmium
Calc ium
Chromium
C o b a l t
C o p p e r
Iron
Lead
Magnes ium
Manganese
Mercury
N i c k e l
Potas s ium
S i l v e r
S o d i u m
T h a l l i u m
Vanadium

MaximumConcentration( p p b ) ( r e f e r e n c e )
83,400 E&E 1985
3 5 . 9 ? E&E 1992
8.8? E&E 1992
99.6 E&E 1992
3.7 E&E 1992
48 E&E 1985
3 6 5 , 0 0 0 E&E 1992
104 E&E 1985
80 E&E 1985
1,583 E&E 1985
130,000 E&E 1985
1,080 E&E 1985
8 8 , 0 0 0 E&E 1985
10,400 E&E 1985
0.7 E&E 1985
88 E&E 1985
3,010 E&E 1992
17 E&E 1985
5 4 , 0 0 0 E&E 1985
<100 E&E 1985
266 E&E 1985
T a b l e 1 Continues

Date
1985
1992
1992
1992
1992
1985
1992
1985
1985
1985
1985
1985
1985
1985
1985
1985
1992
1985
1985
1985
1985

(comparison Valu^K
( p p b T

none
4
0.02
700
0.0081
2
none
10,000
none
1,300
none
15
none
1,000
2
100
none
50
none
0.4
20

Source

RMEG
CREG
RMEG
CREG
EMEG

RMEG

AL

AL

RMEG
L T H A
L T H A

RMEG

L T H A
L T H A
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Contaminant
Zinc

MaximumConcentrat ion( p p b ) (r e f e r en c e)
2 , 7 9 0 E&E 1985

Date
1985

Comparison Value
( p p b )

2,100
Source
L T H A

U n f i l t e r e d sample datap p b - p a r t s per b i l l i o n C R E G - cancer risk evaluation guide?- approx imate value RMEG- re ference dose media evaluation guide<- l e s s than LTHA- l i f e t i m e h e a l t h advisoryAL- action level EMEG- environmental media evaluation guide
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TABLE 2 Contaminant Concen tra t i on s in T a i l i n g s On S i t e ; Areas Aand B

Contaminant
Aluminum
Antimony
Arsenic
Barium

Beryl l ium
Cadmium
C a l c i u m

Chromium

C o b a l t
C o p p e r
Iron
Lead
Magnes ium
Manganese

MaximumConcentrat ion( p p m ) ( r e f e r e n c e )
A - 3 , 4 4 0 E & E 1985
B-1,030 E&E 1989
A - 1 7 1 E&E 1985B-144 E&E 1989
A - 3 , 6 0 0 E&E 1985
B - 2 5 9 * E&E 1989
A- 153 E&E 1989
B-117 E&E 1989
A - 1 . 2 E & E 1992
B - N D E & E 1989
A - 1 6 9 E&E 1985
B-250 E&E 1989
A - 1 1 7 , 0 0 0 E&E 1985
B - 3 2 , 8 0 0 E&E 1989
A - 6 0 E & E 1985
B-ND E&E 1989
A- 12. 6 E&E 1992
B-3.9* E&E 1989
A - 9 6 1 E&E 1985
B-281 E&E 1989
A- 154, 000 E&E 1985
B - 8 7 , 0 0 0 E&E 1989
A - 8 , 5 3 0 E & E 1985
B - 3 1 , 6 0 0 E & E 1989
A - 2 3 , 0 0 0 E & E 1989
B-1,140* E&E 1989
A - 5 , 9 9 0 E & E 1985
B-252 E&E 1989

T a b l e 2 continues

Date
19851989
1985
1989
19851989
19891989
1992
1989
1985
1989
1985
1989
1985
1989
1992
1989
1985
1989
1985
1989
1985
1989
1989
1989
1985
1989

^Comparison Vajoie-^
( p p m )

none
280

/ t K 4 )c/
49,000

0.16

140

none
700,000

none
none
none

none^ /.fr,,A^ <*•
none
70,000

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

JL

RMEG
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Con t aminan t
Mercury
N i c k e l
Potas s ium
S i l v e r
S o d i u m
T h a l l i u m
Vanadium
Zinc

MaximumConcentration( p p m ) ( r e f e r e n c e )
A - 3 . 6 ? E & E 1992
B-8.2 E&E 1989
A- 9. 4 E&E 1989
B-6.2* E&E 1989
A - 9 1 7 E&E 1992
B-1,140* E&E 1989
A - 2 6 E&E 1985
B-115 E&E 1989
A - 1 1 , 3 0 0 E&E 1985
B-603* E&E 1989
A - 4 1 . 7 E&E 1992
B-9.7* E&E 1989
A - 1 3 . 0 E&E 1992
B-2.6 E&E 1989
A - 2 3 , 2 0 0 E&E 1985
B - 3 3 , 8 0 0 E&E 1989

Date
19921989
19891989
1992
1989
1985
1989
1985
1989
1992
1989
1992
1989
1985
1989

Compari son V a l u e
L ( p p m )
none
none
none
3 , 5 0 0

none
none
none
none

Source

RMEG

A- Area A B- Area Bppm- p a r t s per m i l l i o n C R E G - cancer risk evaluation guide?- approx imat e value RMEG- r e f e r enc e dose media evaluation guide*- e s t i m a t e d value E M E G - environmental media evaluation guide
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T A B L E 3

I N I T I A L R E L E A S E
Contaminant Concentra t ions in S o i l Cover Layer OverT a i l i n g s On S i t e ; Area A

Contaminant
Aluminum
Antimony
Arsenic
Barium
B e r y l l i u m
Cadmium
Calc ium
Chromium
C o b a l t
C o p p e r
Iron
Lead
Magnes ium
Manganese
Mercury
N i c k e l
P o t a s s i u m
S i l v e r
S o d i u m
T h a l l i u m
Vanadium
Zinc

MaximumConcentrat ion( p p m ) ( r e f e r e n c e )
2 5 , 3 0 0 E&E 1992
5.7? E&E 1992
20.9? E&E 1992
317 E&E 1992
1.2 E&E 1992
5.0? E&E 1992
9,480 E&E 1992
28.2 E&E 1992
15.0 E&E 1992
50.4 E&E 1992
2 , 7 5 0 E&E 1992
223 E&E 1992
5 , 5 7 0 E & E 1992
1,030 E&E 1992
0.16 E&E 1992
21.6 E&E 1992
5 , 6 5 0 E & E 1992
4.1? E&E 1992
319? E&E 1992
1.9? E&E 1992
57.4 E&E 1992
432 E&E 1992

Date
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992

(Compari son V a l u e J
^(ppm) —— -~

none
280r^'4~~^497-6^-0
0.16
140
none
700,000
none
none
none
none
none
70,000
none
none
none
3 , 5 0 0
none
none
none
none

' S o u r c e

RMEG
CREG
RMEG
CREG
EMEG

RMEG

RMEG

RMEG

ppm- par t s per m i l l i o n CREG- cancer risk evaluation guide?- approx ima t e value R M E G - r e f e r e n c e dose media evaluation guideE M E G - environmental media evaluat ion guide
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T A B L E 4

I N I T I A L R E L E A S E
Contaminant Concentrations in S u r f a c e Water On S i t e ;Area A (Divers ion Di t ch and M a r s h ) and Area B ( S i l v e rCreek)

Contaminant
Aluminum
Antimony

Arsenic
Barium
Beryl l ium

Cadmium
C a l c i u m
Chromium
Cobalt
C o p p e r

I r o n
Lead
Magnes ium

MaximumConcen tra t ion( p p b ) ( r e f e r e n c e )
A - 3 0 , 9 0 0 E&E 1989
B-77 E&E 1985
A - 9 3 7 E&E 1989
B-39 E&E 1992
A - 2 , 3 2 6 E & E 1989
B-619 E&E 1989
A - 2 , 3 3 0 E&E 1989B-60.8* E&E 1989
A - 3 . 2 ? E & E 1992
B-2.4* E&E 1989
A - 2 8 9 E&E 1989
B-35? E&E 1992
A - 4 4 6 , 0 0 0 E & E 1989
B - 1 4 9 , 0 0 0 E&E 1992
A - 5 0 . 2 E & E 1989
B-72.2 E&E 1989
A-48.7* E&E 1989
B-5.7* E&E 1989
A - 1 , 5 4 0 E & E 1989
B-9 E&E 1985
A - 1 0 7 , 0 0 0 E&E 1989
B - 3 8 9 E&E 1985
A - 2 2 , 1 0 0 * E&E 1989
B-15? E&E 1992
A - 1 0 4 , 0 0 0 E & E 1989
B - 3 3 , 6 0 0 E&E 1992

T a b l e 4 continues

Date
19891985
19891992
19891989
19891989
1992
1989
1989
1992
1989
1992
1989
1989
1989
1989
19891985
1989
1985
1989
1992
19891992

Compari son V a l u e
( p p b )

none
4
0.02

700

0.0081

2

none
10,000
none
1,300
none
15
none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

AL

AL
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Contaminant
Manganese
Mercury
N i c k e l
P o t a s s i u m

S i l v e r
S o d i u m
T h a l l i u m
Vanadium
Z i n c

MaximumConcentrat ion( p p b ) ( r e f e r e n c e )
A - 2 1 , 1 0 0 E&E 1989
B-434 E&E 1985
A- 8 E&E 1989
B-11.5 E&E 1989
A - 6 5 . 5 E & E 1989
B-67.3* E&E 1989
A - 1 5 , 6 0 0 E & E 1989
B - 1 , 9 5 0 ? E&E 1992
A - 2 0 1 E&E 1989
B-117 E&E 1989
A - 5 8 , 5 0 0 E&E 1989
B - 4 2 , 7 0 0 E&E 1989
A - 8 3 . 4 * E&E 1989
B-4.2* E&E 1989
A - 5 8 . 7 E & E 1989
B-121 E&E 1989
A - 4 9 , 1 0 0 E & E 1989
B - 1 , 6 5 0 E&E 1985

Date
19891985
19891989
19891989
19891992
19891989
19891989
19891989
1989
1989
1989
1985

Compari son V a l u e
( p p b )

1,000

2

100

none
50

none
0.4
20

2,100

Source
RMEG

L T H A

L T H A

RMEG

L T H A

L T H A

L T H A

A- Area A B- Area Bp p b - p a r t s per b i l l i o n C R E G - cancer risk evaluat ion guide?- a p p r o x i m a t e value RMEG- r e f e r e n c e dose media evaluat ion gu ide*- e s t imated value LTHA- l i f e t i m e h e a l t h advisoryAL- action level EMEG- environmental media evaluat ion guide
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T A B L E 5 Contaminant Concentrations in Sediment s On S i t e ; Area A(Diversion D i t c h , H a r s h , Ponded W a t e r L o c a t i o n s ) andArea B ( S i l v e r Creek)

Contaminant
Aluminum

Antimony

Arsenic
Barium
Beryl l ium

Cadmium
C a l c i u m

Chromium
Cobalt

C o p p e r

I r o n
Lead

Magnes ium

MaximumConcentrat ion( p p m ) ( r e f e r e n c e )
A - 2 8 , 8 0 0 E&E 1992
B - 8 , 6 2 0 E&E 1989
A - 2 0 0 * E&E 1989
B-201* E&E 1989
A - 8 3 9 E & E 1989
B-590 E&E 1989
A - 1 , 2 2 0 E&E 1989
B-147 E&E 1989
A - 2 . 3 E & E 1992
B-0.86* E&E 1989
A-185* E&E 1989
B-91.4* E&E 1989
A - 2 4 9 , 0 0 0 E & E 1989
B - 2 5 , 6 0 0 E&E 1989
A - 6 2 . 9 ? E & E 1992
B-1.0* E&E 1989
A - 6 4 . 4 E&E 1989
B-43.5 E&E 1989
A - 8 7 0 E&E 1989
B-753 E&E 1989
A - 1 5 6 , 0 0 0 E&E 1989
B-148,000 E&E 1989
A- 13, 600 E&E 1989
B-14,200 E&E 1989
A - 3 3 , 8 0 0 E & E 1989
B - 9 , 4 3 0 E&E 1989

T a b l e 5 continues

Date
19921989
19891989
19891989
19891989
1992
1989
19891989
19891989
1992
1989
19891989
19891989
1989
1989
1989
1989
19891989

Compari son V a l u e
( p p m )

none
280

0.4

49,000

0.16

140

none
700,000

none
none
none
none
none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG
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Contaminant
Manganese
Mercury
N i c k e l
Po ta s s i um
S i l v e r
S o d i u m
T h a l l i u m

Vanadium
Zinc

MaximumConcentrat ion( p p m ) ( r e f e r e n c e )
A - 2 0 7 , 0 0 0 E&E 1989
B - 1 , 7 3 0 E&E 1989
A - 8 . 2 ? E&E 1992
B - 6 . 0 E&E 1989
A - 9 7 . 2 E & E 1992
B-28.8 E&E 1989
A - 6 , 2 7 0 E & E 1989
B-1,160* E&E 1989
A- 86.0 E&E 1989
B-47.5 E&E 1989
A - 1 , 1 5 0 ? E & E 1992
B-181* E&E 1989
A - 2 4 . 1 * E&E 1989
B-4.1* E&E 1989
A - 7 0 . 6 E & E 1992
B-21.2 E&E 1989
A - 2 6 , 4 0 0 E&E 1989
B - 1 5 , 5 0 0 E&E 1989

Date
19891989
19921989
19921989
19891989
19891989
19921989
19891989
1992
1989
1989
1989

Compari son V a l u e
( p p m )

70,000

none
none
none
3,500

none

none
none
none

Source
RMEG

RMEG

ppm- p a r t s per m i l l i o n A- Area A B- Area B?- a p p r o x i m a t e value R M E G - r e f e r e n c e dose media evaluation gu ide*- e s t imat ed value CREG- cancer risk evaluation guideE M E G - environmental media evaluat ion gu ide
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TABLE 6 Contaminant Concentra t i on s in Ambient Air On S i t e ;Area A

Contaminant
Aluminum
Antimony
Arseni c
Barium
Beryll ium
Cadmium
Calc ium
Chromium
Cobalt
C o p p e r
I r o n
Lead
Magnesium
Manganese
Mercury
N i c k e l
Pota s s i um
S i l v e r
S o d i u m
T h a l l i u m
Vanadium
Zinc

MaximumConcentrat ion( j i g / m 3 ) ( r e f e r e n c e )
N I
N I
0.0927 E&E 1991c

N I
N I
0.0143* E&E 1991c
N I
NI
N I
N I
N I
1.6478 E&E 1991C

N I
N I
N I
N I
N I
N I
N I
N I
N I
1.4478* E&E 1991C

Date

1986

1986

1986

1986

Comparison Value
( / t g / m 3 )

0.00023

0.00056

none

none

Source

CREG

CREG

j t e g / m 3 - micrograms per cubic meter*- e s t imat ed valueNI- no i n f o r m a t i o n C R E G - cancer risk evaluat ion guide
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T A B L E 7

I N I T I A L R E L E A S E
Contaminant Concen tra t i on s i n Groundwater O f f S i t e ;Background M o n i t o r i n g W e l l and Three Nearby I n d u s t r i a lW e l l s

Contaminant
Aluminum
Antimony

Arsenic

Barium
B e r y l l i u m

Cadmium
Calc ium

Chromium

Coba l t
C o p p e r
I r o n

Lead
Magnes ium

MaximumConcentrat ion( p p b ) ( r e f e r e n c e )
C - 1 5 , 7 0 0 E & E 1992
D - N I
C-<5 E&E 1985
D - N I
C - 3 . 7 ? E&E 1992
D-4.8? E&E 199 Id
C - 1 9 6 ? E&E 1992
D - N I
C - 1 . 3 ? E&E 1992
D - N I
C-<5 E&E 1985
D - N D E & E 1991d
C - 4 2 , 0 0 0 E&E 1992
D - N I
C - 1 0 . 5 E&E 1992
D - N D E & E 1991d
C - l l ? E & E 1992
D - N I
C - 3 0 E&E 1992D - N I
C - 1 4 , 0 0 0 E&E 1992
D - N I
C - 6 2 7 ? E & E 1992
D - 3 6 . 9 E & E 1991d
C - 1 2 , 2 0 0 E & E 1992D - N I

T a b l e 7 continues

Date
1992

1985

1992
1991
1992

1992

1985
1991
1992

1992
1991
1992

1992

1992

1992
1991
1992

Comparison Value
( p p b )

none
4
0.02

700

0.0081

2

none

10,000

none
1,300
none
15
none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

AL

AL
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Contaminant
Manganese
Mercury
N i c k e l
Po ta s s i um
S i l v e r

S o d i u m
T h a l l i u m

Vanadium
Z i n c

MaximumConcentrat ion( p p b ) ( r e f e r e n c e )
C - 1 6 2 ? E&E 1992
D - N I
C-<0.1 E&E 1985
D - N I
C-13 E&E 1992
D - N I
C - 3 , 9 7 0 ? E&E 1992
D - N I
C-<5 E&E 1985
D - N I
C- 16, 100 E&E 1992
D - N I
C-<100 E&E 1985
D - N I
C-<10 E&E 1985
D - N I
C - 1 3 6 ? E&E 1992
D - N I

Date
1992

1985

1992

1992

1985

1992

1985

1985

1992

Compari son V a l u e
( p p b )

1,000

2

100

none
50

none
0.4
20
2,100

Source
RMEG

L T H A

L T H A

RMEG

L T H A

L T H A

L T H A

U n f i l t e r e d sampl e dataC- background moni tor ing well D- three nearby indu s t r ia l w e l l sp p b - par t s per b i l l i o n E M E G - environmental media evaluation guideNI- no i n f o r m a t i o n C R E G - cancer risk evaluation guide?- a p p r o x i m a t e value RMEG- r e f e r e n c e dose media evaluation guide<- l e s s than LTHA- l i f e t i m e h e a l t h advisoryAL- act ion level
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TABLE 8 Contaminant Concentrations in Groundwater Off S i t e ;P u b l i c W a t e r S u p p l y W e l l s - - A t k i n s o n S p e c i a l ImprovementD i s t r i c t , H i g h V a l l e y W a t e r Company, and Summit CountyService Area #3

Contaminant
Aluminum

Antimony

Arsenic

Barium

Beryl l ium

Cadmium

Calcium

Chromium

C o b a l t

MaximumConcentra t ion( p p b ) ( r e f e r e n c e )
E - N I
F - N I
G - N I
E - N I
F - N I
G - N I
E-<1 UDEQ 1992b
F - 7 UDEQ 1992b
G-7 UDEQ 1992b
E-60 UDEQ 1992b
F - 1 8 0 UDEQ 1992b
G - 8 0 UDEQ 1992b
E - N I
F - N I
G - N I
E-<1 UDEQ 1992b
F - < 1 UDEQ 1992b
G-<1 UDEQ 1992b
E-71,000 UDEQ 1992b
F - 7 8 , 0 0 0 UDEQ 1992b
G - N I
E-<1 UDEQ 1992b
F - 5 UDEQ 1992b
G-<1 UDEQ 1992b
E - N I
F - N I
G - N I

T a b l e 8 continues

Date

1 9 8 8 /1987^1989
1988
19871989

1988
1987
1988
1988
1987

1988
1985
1988

Compari son V a l u e
( p p b )

none

4

•^S?? 7

700

0.0081

2

none

10,000

none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG
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Contaminant
C o p p e r

I r o n

Lead

Magnes ium

Manganese

Mercury

N i c k e l

P o t a s s i u m

S i l v e r

S o d i u m

T h a l l i u m

MaximumConcentrat ion( p p b ) ( r e f e r e n c e )
E-<10 UDEQ 1992b
F - 1 2 0 UDEQ 1992b
G - 3 0 UDEQ I 9 9 2 b
E-680 UDEQ 1992b
F - 7 1 0 UDEQ 1992b
G - 1 7 0 UDEQ 1992b
E-<1 UDEQ 1992b
F - < 5 UDEQ 1992b
G-<1 UDEQ 1992b
E-11,000 UDEQ 1992b
F - 2 1 , 0 0 0 UDEQ 1992b
G - 1 2 , 0 0 0 UDEQ 1992b
E-20 UDEQ 1992b
F - 3 5 UDEQ 1992b
G - 2 5 UDEQ 1992b
E-0.2 UDEQ 1992b
F - < 0 . 2 UDEQ 1992b
G - < 0 . 2 UDEQ 1992b
E-<10 UDEQ 1992b
F - N I
G - < 3 0 UDEQ 1992b
E - 3 , 0 0 0 UDEQ 1992b
F - 4 , 0 0 0 UDEQ 1992b
G - 4 , 0 0 0 UDEQ 1992b
E-<1 UDEQ 1992b
F - < 2 UDEQ 1992b
G-<1 UDEQ 1992b
E-54 ,000 UDEQ 1992b
F - 2 3 , 0 0 0 UDEQ 1992b
G - 8 6 , 0 0 0 UDEQ 1992b
E - N I
F - N I
G - N I

T a b l e 8 continues

Date
198819871989
198819851981
1988
1987
1988
1988
19871981
1988
1985
1981
1988
1987
1989
1988
1989
1988
1987
1989
1988
1987
1989
1988
1987
1989

Comparison Value
( p p b )

1,300

none

15

none

1,000

2

100

none

50

none

0.4

Source
AL

AL

RMEG

L T H A

L T H A

RMEG

L T H A
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Contaminant
Vanadium

Zinc

MaximumConcentra t ion( p p b ) ( r e f e r e n c e )
E - N I
F - N I
G - N I
E-100 UDEQ 1992b
F - 1 5 0 UDEQ 1992b
G-130

Date

1988
1985
1989

Compari son V a l u e
( p p b )

20

2,100

Source
L T H A

L T H A

R e f e r e n c e not s t a t e whether s a m p l e s were f i l t e r e dE- A t k i n s o n S p e c i a l Improvement Dis tr i c tF - H i g h V a l l e y W a t e r CompanyG- Summit County Serv i c e Area #3ppb- p a r t s per b i l l i o n CREG- cancer risk evaluation guide<- l e s s than RMEG- r e f e r e n c e dose media evaluation gu ideN I - n o i n f o r m a t i o n L T H A - l i f e t i m e h e a l t h advisoryAL- act ion level E M E G - environmental media evaluat ion guide
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T A B L E 9 Contaminant Concentrat ions i n S o i l s O f f S i t e ; S u r f a c eS o i l s a n d S u b s u r f a c e S o i l s

Contaminant
Aluminum

Antimony

Arsen i c
Barium
Beryl l ium
Cadmium
C a l c i u m
Chromium

Cobal t
C o p p e r
I r o n

Lead /
Magnes ium
Manganese

MaximumConcentrat ion( p p m ) ( r e f e r e n c e )
G - 1 4 , 4 0 0 E&E 1985
H - 1 6 , 9 0 0 E & E 1985
G-89* E & E I 9 8 7 a
H - N A D E & E 1985
G - 8 7 E&E 1987a
H - 6 . 5 E & E 1985
G - 6 6 8 E&E 1987a
H - 1 4 7 E&E 1985
G-43* E&E 1987a
H - N A D E & E 1985
G - 1 7 E&E 1985
H - 7 . 4 E & E 1985
G - 4 6 , 9 0 0 E & E 1987a
H - 5 , 0 2 0 E & E 1985
G-743* E&E 1987a
H - 1 9 E & E 1985
G - 1 5 9 * E&E 1987a
H - 9 . 5 E & E 1985
G-100 E&E 1987a
H - 1 7 E&E 1985
G - 9 4 , 2 0 0 E & E 1987a
H - 1 9 , 7 0 0 E & E 1985
G- 1,100" (A^ * E&E 1985

H I^L—^^ T ? r 1 7 1 Q Q C

G - 5 5 , 0 0 0 E & E 1987a
H - 7 , 6 2 0 E & E 1985
G - 1 5 , 4 0 0 E & E 1987a
H - 6 2 5 E & E 1985

T a b l e 9 continues

(
Date
19851985
1987
1985
19871985
1987
1985
1987
1985
1985
1985
1987
1985
1987
1985
1987
1985
1987
1985
1987
1985
1985
1985
1987
1985
1987
1985

Comparison V a l u e )
( p p m ) — — — "

none
280

tf&J ?
49,000

0.16

140

none
700,000

none
none
none
none
none
70,000

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

RMEG
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Mercury
N i c k e l
P o t a s s i u m
S i l v e r
Sodium
T h a l l i u m

Vanadium
Zinc

G-1.0* E&E 1987a
H - N A D E & E 1985
G - 5 2 E & E 1987a
H - 2 2 E & E 1985
G - 1 , 4 8 0 * E&E 1987a
H - N I
G - 6 . 7 E&E 1985
H - N A D E & E 1985
G - 5 , 6 2 0 E & E 1987a
H - 2 7 9 E & E 1985
G - 2 . 4 E&E 1987a
H - N A D E & E 1985
G - 1 , 3 9 0 * E & E 1987a
H - 3 1 E&E 1985
G - 1 , 5 7 0 E & E 1985
H - 7 0 E & E 1985

1987
1985
1987
1985
1987

1985
1985
1987
1985
1987
1985
1987
1985
1985
1985

none
none
none
3 , 5 0 0

none
none
none
none

RMEG

G - s u r f a c e s o i l s H - sub sur face s o i l sp p m - p a r t s per m i l l i o n C R E G - cancer risk evaluat ion guide*- e s t imated value RMEG- re f erence dose media evaluation guideE M E G - environmental media evaluat ion guide
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T A B L E 10 Contaminant Concentrations in S u r f a c e Water Off S i t e ;U p s t r e a m (Pace Homer Ditch and S i l v e r Creek) andDownstream ( S i l v e r Creek)

Contaminant
Aluminum

Antimony

Arsenic
Barium
Beryl l ium
Cadmium
Calc ium
Chromium

C o b a l t
C o p p e r

I r o n

Lead
Magnesium

MaximumConcentrat ion( p p b ) (re f e r enc e)
1-172 E&E 1985
J - 3 7 0 E & E 1985
1-36.7? E&E 1992
J - 3 5 E & E 1985
1-14 E&E 1985
J - 1 1 0 UDEQ 1992C
1-54.6? E&E 1992
J - 1 4 0 UDEQ 1992C
1-3.4? E&E 1992
J - 2 . 4 ? E & E 1992
1-3.9? E&E 1992
J - 1 0 UDEQ 1992C
1-23,300 E&E 1992
J - 1 6 3 , 0 0 0 E & E 1992
I - < 5 E&E 1985
J - 8 UDEQ 1992C
I - < 5 E & E 1985
J - 4 . 0 * E&E 1989
1-12 E&E 1985
J - 6 0 E & E 1985
1-725 E&E 1985
J - 2 , 2 9 0 E & E 1985
1-147 E&E 1985
J - 1 , 9 8 5 E & E 1985
1-38,700 E&E 1992
J - 3 7 , 7 0 0 E & E 1992

T a b l e 10 continues

Date
19851985
1992
1985
1985
1988
19921991
1992
1992
19921988
19921992
1985
1985
1985
1989
1985
1985
1985
1985
1985
1985
1992
1992

Comparison Value
( p p b )

none
4

0.02

700

0.0081

2

none
10,000
none
1,300

none
15

none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

AL

AL
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Manganese
Mercury

N i c k e l
P o t a s s i u m

S i l v e r

S o d i u m
T h a l l i u m
Vanadium
Z i n c

1-764 E&E 1985
J - 1 , 9 0 0 UDEQ 1992c
1-0.2 E&E 1985
J - 0 . 3 UDEQ

1992C
1-25.4? E&E 1992
J - N A D E & E 1985
1-3 ,510? E&E 1992
J - 2 , 0 9 0 E & E 1989
I - < 5 E & E 1985
J - 1 0 E&E 1992
1 - 6 3 , 6 0 0 E&E 1992
J - 2 7 , 6 0 0 E & E 1992
I-<100 E&E 1985
J - N A D E & E 1985
I - < 1 0 E&E 1985
J - N A D E & E 1985
1 - 2 , 6 9 0 E&E 1985
J - 3 , 7 0 0 UDEQ 1992C

1985
1988
1985
1992

1992
1985
1992
1989
1985
1992
1992
1992
1985
1985
1985
1985
1985
1988

1,000

2

100

none
50
none

0.4

20

2,100

RMEG

L T H A

L T H A

RMEG

L T H A

L T H A

L T H A

I - up s t r eam o f s i t e J - downstream o f s i t ep p b - p a r t s p e r b i l l i o n A L - act ion level*- e s t ima t ed value C R E G - cancer risk evaluat ion gu ide?- approx imat e value R M E G - r e f e r e n c e dose media evaluat ion guide<- l e s s than LTHA- l i f e t i m e hea l th advisoryNAD- no a p p l i c a b l e da ta E M E G - environmental media evaluation guide
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TABLE 11 Contaminant Concentrat ions in S e d i m e n t s Off S i t e ;U p s t r e a m ( S i l v e r Creek and Pace Homer D i t c h ) andDownstream o f S i t e ( S i l v e r Creek)

Con taminan t
Aluminum

Antimony
Arsen i c
Barium
B e r y l l i u m

Cadmium
C a l c i u m

Chromium

Cobal t
C o p p e r
I r o n
Lead
Magnes ium

MaximumConcentration( p p m ) ( r e f e r e n c e )
K - 1 8 , 4 0 0 * E & E 1989
L - 2 0 , 2 0 0 E&E 1989
K - 1 8 3 * E&E 1989
L - N D E & E 1989
K - 5 5 5 E & E 1989
L - 5 . 4 E&E 1989
K - 2 7 0 E&E 1989
L-408 E&E 1989
K - 1 . 7 E & E 1989
L-1.6 E&E 1989
K - 1 1 3 * E&E 1989
L - 2 . 2 * E&E 1989
K - 1 8 , 9 0 0 E & E 1989
L - 9 , 6 4 0 E&E 1989
K - 2 1 . 9 E&E 1989
L - 1 8 . 5 E&E 1989
K - 7 6 . 8 E & E 1989
L-10.9* E&E 1989
K - 4 9 6 E&E 1989
L - 4 0 . 7 E&E 1989
K - 2 6 3 , 0 0 0 E & E 1989
L - 2 5 , 5 0 0 E & E 1989
K - 1 2 , 2 0 0 E & E 1989
L-108 E&E 1989
K - 6 , 3 4 0 E & E 1989
L - 6 , 3 6 0 E & E 1989

T a b l e 11 continues

Date
19891989
19891989
19891989
19891989
1989
1989
1989
1989
1989
1989
1989
1989
19891989
1989
1989
1989
1989
1989
1989
19891989

Compari son V a l u e
( p p m )

none
280

0.4

49,000

0.16

140

none
700,000

none
none
none
none
none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG
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Manganese
Mercury
N i c k e l
Pota s s ium
S i l v e r

S o d i u m

T h a l l i u m

Vanadium
Zinc

K - 1 , 5 6 0 E & E 1989
L - 3 0 3 E&E 1989
K - 3 . 3 E & E 1989
L-0.1* E&E 1989
K - 3 1 . 4 E & E 1989
L-17.0 E&E 1989
K - 3 , 1 6 0 E & E 1989
L - 6 , 0 5 0 E&E 1989
K - 3 9 . 8 E & E 1989
L - N D E & E 1989
K - 2 3 9 * E & E 1989
L - 3 8 9 * E&E 1989
K - 6 . 0 * E & E 1989
L - N D E & E 1989
K - 4 8 . 7 E&E 1989
L - 3 7 . 7 E&E 1989
K - 1 7 , 5 0 0 E&E 1989
L - 3 0 2 E & E 1989

1989
1989
1989
1989
1989
1989
19891989
1989
1989
19891989
19891989
19891989
1989
1989

70,000

none
none
none
3 , 5 0 0

none
none
none
none

RMEG

RMEG

K- ups tream L- downstreamp p m - p a r t s per m i l l i o n C R E G - cancer risk evaluat ion guide*- e s t ima t ed value RMEG- r e f e r e n c e dose media evaluat ion guideE M E G - environmental media evaluat ion guide
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TABLE 12 Contaminant Concentrat ions in Ambient Air Off S i t e

Contaminant
Al uminum
Antimony
Arseni c

Barium
Beryl l ium
Cadmium
C a l c i u m
Chromium
C o b a l t
C o p p e r
Iron
Lead
Magnesium
Manganese
Mercury
N i c k e l
P o t a s s i u m
S i l v e r
S o d i u m
T h a l l i u m
Vanadium

MaximumConcen tra t i on( / * g / m 3 ) ( r e f e r e n c e )
N I
N I
ND E&E 1991C
N D U S E P A 1992C
N I
N I
0.0009* E&E 1991C

N D U S E P A 1992C
N I
N I
N I
N I
N I
0.0391 E&E 1991C
N D U S E P A 1992C
N I
N I
N I
N I
N I
N I
N I
N I
N I

T a b l e 12 continues

Date

19861992

19861992

1986
1992

Compari son V a l u e
( j i g / * 3 )

0.00023

0.00056

none

Source

CREG

CREG
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Zinc 0.0579* E&E 1991C
0.1 U S E P A 1992C

1986
1992

none
- micro grams per cubic meter*- e s t imat ed value ND- not d e t e c t e dNI- no i n f o r m a t i o n CREG- cancer risk evaluat ion guide
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. I N I T I A L RELEASE
T A B L E 13 C O M P L E T E D E X P O S U R E PATHWAYS

C O M P L E T E D
P A T H W A Y N A M E

T a i l i n g sOn S i t eArea A
S u r f a c e S o i lOn S i t eArea A
S u r f a c ewaterOn S i t eArea A
Ambient airOn S i t eArea A
P u b l i c watersys t ems

C O M P L E T E D E X P O S U R E P A T H W A Y E L E M E N T S

SOURCE
T a i l i n g s

T a i l i n g s

T a i l i n g st ran spor twater &runon
T a i l i n g s

Uncer ta in

M E D I U M
T a i l i n g s

S o i l

S u r f a c e water

A i r

Groundwater

POINT OF
EXPOSURE

On S i t e( A r e a A )
On S i t e( A r e a A )
On S i t e( A r e a A )

On S i t e(Area A )
O f f S i t e

ROUTE OF
E X P O S U R E

I n g e s t ionI n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o n

I n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o n ,i n h a l a t i o n

E X P O S E D
P O P U L A T I O N

T a i l i n g sworkers ,T r e s p a s s e r s
T a i l i n g sworkers ,T r e s p a s s e r s
T a i l i n g sworkers ,T r e s p a s s e r s
T a i l i n g sworkers ,T r e s p a s s e r s
R e s i d e n t s ,Workers(watersys t emu s e r s)

T I M E

Past
f^M
Passt" / r
Pas!
W
Pas

p v ' H

t
\st/t-

t
"7k •

PastPresentF u t u r e
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. I N I T I A L RELEASE
T A B L E 1 4 P O T E N T I A L E X P O S U R E P A T H W A Y S

P O T E N T I A L
P A T H W A Y N A M E

T a i l i n g sOn S i t eArea A &Area B

S u r f a c e S o i lOn S i t eArea A &Area B
S u r f a c eW a t e rOn S i t eArea A
Ambient A i rOn S i t eArea A
T a b l e 14Continues

P O T E N T I A L EXPOSURE P A T H W A Y E L E M E N T S

SOURCE
T a i l i n g s

T a i l i n g s

Runon

T a i l i n g s

M E D I U M
T a i l i n g s

S o i l

S u r f a c e water

A i r

POINT OP
E X P O S U R E

On S i t eArea A,Area B

On S i t eArea A ,Area B
On S i t eArea A

On S i t eArea A

ROUTE OF
EXPOSURE

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o n

I n h a l a t i o n ,p a r t i c u l a t e s

E X P O S E D
P O P U L A T I O N

Area A:r emed ia t i on/maintenanceworkersArea B:t r e s p a s s e r s
Remed ia t i on/maintenanceworkers
Remediat ion/maintenanceworkers

R e m e d i a t i o n /maintenanceworkers

T I M E

PastPresentF u t u r e

PastPresentF u t u r e
PastPresentF u t u r e
PastPresentF u t u r e
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P E A ADD. I N I T I A L RELEASE

P O T E N T I A L
P A T H W A Y N A M E

Private wel lwaterO f f S i t e
S u r f a c e soilO f f S i t e

S u r f a c e S o i l

Creeksur fa c ewaterO f f S i t e
T a b l e 14Continues
CreeksedimentO f f S i t e

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S
SOURCE

Uncer ta in

T a i l i n g s

T a i l i n g s

S i t e r u n o f f ,upstreamdi s charge tocreek.

T a i l i n g s

M E D I U M

Groundwater

S o i l( t a i l i n g sd e p o s i t i o n bywind, S i l v e rC r e e k )
S o i l( t a i l i n g sd e p o s i t i o n bywind, S i l v e rC r e e k )
W a t e r

S e d i m e n t &t a i l i n g s

POINT OF
E X P O S U R E

O f f S i t e ,c l o s e s tresidences,businesses
O f f S i t e ,s i t e v i c in i ty

O f f S i t e ,s i t e v i c in i ty

O f f S i t e ,S i l v e r Creek

O f f S i t e ,downstream

ROUTE OF
E X P O S U R E

I n g e s t i o nI n h a l a t i o n ,aerosols
I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s

I n g e s t i o n

I n g e s t i o n

E X P O S E D
P O P U L A T I O N

R e s i d e n t s ,workers

US -40cons truc tor s

RoadmaintenanceworkersN e a r e s tr e s i d en t s &employees
Maintenanceworkers ,ranchers

Maintenanceworkers ,ranchers

T I M E

PastPresentF u t u r e
Past

PastPresentF u t u r e

PastPresentF u t u r e

PastPresentF u t u r e
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P O T E N T I A L
P A T H W A Y N A M E

Ambient airO f f S i t e

Ambient airO f f S i t e
T a b l e 14Continues

F o o d chainO f f S i t e

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S
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T a i l i n g s

T a i l i n g s

W a t e r &f o r a g eintake

M E D I U M

Air

A i r

F o o d p r o d u c t s( c a t t l e ,s h e ep , m i l k ,grain)
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P O T E N T I A L
P A T H W A Y N A M E

F o o d chainO f f S i t e

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S
SOURCE

T a i l i n g sd e p o s i t ,otherups tr eamsources

M E D I U M

F i s h

POINT OF
E X P O S U R E

O f f S i t eResidence s

ROUTE OF
E X P O S U R E

I n g e s t i o n

E X P O S E D
P O P U L A T I O N
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T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

Est imated Exposed P o p u l a t i o n s
Locat ion

T a i l i n g s workers

S i t e t r e s p a s s e r s
P u b l i c water s u p p l y users;A t k i n s o n well water
P u b l i c water s u p p l y users;H i g h V a l l e y well water
Publ i c water s u p p l y users;Summit Co. #3 well water

Number
unknown

unknown

248

250

75

Contaminant s and M e d i a :
aluminum
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil

antimony
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil

arsenic
air, s o i l ,s u r f a c e water,t a i l i n g s
t a i l i n g s ,s o i l , air
groundwater?
groundwater V
groundwater

— .1 tt
-i .
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Es t ima t ed Exposed P o p u l a t i o n s
Location

T a i l i n g s workers

S i t e t r e spas s er s
Publ i c water s u p p l y users;A t k i n s o n well water
Publ i c water s u p p l y users;H i g h V a l l e y well water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown

unknown

248

250

75

Contaminants and M e d i a :
barium
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater
groundwater

beryl l ium
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil

cadmium
s u r f a c e water,t a i l i n g s ,s o i l , air
t a i l i n g s , air,soil
groundwater?
groundwater?
groundwater?
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Est imated Exposed P o p u l a t i o n s
L o c a t i o n

T a i l i n g s workers
S i t e t r e s p a s s e r s
P u b l i c water s u p p l y users;A t k i n s o n wel l water
P u b l i c water s u p p l y users;H i g h V a l l e y wel l water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown
unknown
248
250

75

Contaminant s and M e d i a :
calcium
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater

chromium
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater?
groundwater
groundwater?

cobalt
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
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T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

E s t i m a t e d Exposed P o p u l a t i o n s
Loca t i on

T a i l i n g s workers

S i t e t r e s p a s s e r s
P u b l i c water s u p p l y users;A t k i n s o n well water
Publ i c water s u p p l y users;H i g h V a l l e y well water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown

unknown
248

250

75

Contaminants and M e d i a :
copper
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil

groundwater?
groundwater
groundwater

iron
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater
groundwater

lead
air, s o i l ,s u r f a c e water,t a i l i n g s ,
t a i l i n g s , air,soil
groundwater?
groundwater?
groundwater?
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Es t ima t ed Exposed P o p u l a t i o n s
Location

T a i l i n g s workers
S i t e t r e s p a s s e r s
P u b l i c water s u p p l y users;Atkin s on well water
P u b l i c water s u p p l y users;H i g h V a l l e y well water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown

unknown
248

250

75

Contaminant s and M e d i a :
magnesium
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater
groundwater

manganese
s u r f a c e water ,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater
groundwater

mercury
s u r f a c e watert a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater?
groundwater?
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Estimated Exposed P o p u l a t i o n s
L o c a t i o n

T a i l i n g s workers
S i t e t r e s p a s s e r s
P u b l i c water s u p p l y users;A t k i n s o n well water
P u b l i c water s u p p l y users;H i g h V a l l e y well water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown
unknown
248

250

75

Contaminants and Media:
nickel
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater?

groundwater?

po ta s s i um
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater
groundwater

s i lver
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater?
groundwater?
groundwater?
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Est imated Exposed P o p u l a t i o n s
Locat ion

T a i l i n g s workers
S i t e t r e s p a s s e r s
P u b l i c water s u p p l y users;A t k i n s o n wel l water
Publ i c water s u p p l y users;H i g h V a l l e y wel l water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown

unknown
248

250

75

Contaminant s and M e d i a :
sodium
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater
groundwater

t h a l l i u m
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil

vanadium
s u r f a c e water ,t a i l i n g s , soil
t a i l i n g s , soil
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Estimated Exposed P o p u l a t i o n s
Locat ion

T a i l i n g s workers
S i t e t r e s p a s s e r s
Publ i c water s u p p l y users;A t k i n s o n wel l water
P u b l i c water s u p p l y users;H i g h V a l l e y well water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown
unknown
248
250

75

Contaminants and Media:
zinc
s u r f a c e water, air,t a i l i n g s , soil
t a i l i n g s , s o i l , a i r
groundwater

groundwater
groundwater
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Est imatedP o p u l a t i o n s Contaminants and M e d i a :
L o c a t i o n Number aluminum antimony arsenic

IB

?- i n d i c a t e s unc e r ta in ty whether a s p e c i f i c contaminant is pre s ent in medium and pathway*- no s a m p l i n g da ta to c o n f i r m whether r e s i d e n t s ' wel l water contains any contaminants**- no s a m p l i n g data to c o n f i r m whether f i s h contain any contaminants***- no s a m p l i n g da ta to c o n f i r m whether a g r i c u l t u r a l p r o d u c t s contain any contaminantsS h e e t 1 of 8
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Es t imat edP o p u l a t i o n s Contaminant s and M e d i a :
Loca t i on Number barium b e ry l l i um cadmium

mm
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Es t imat edP o p u l a t i o n s Contaminants and M e d i a :
Locat ion Number calcium chromium cobalt
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E s t i m a t e dP o p u l a t i o n s Contaminants and Media:
Loca t i on Number copper iron lead

mmmm
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Est imat edP o p u l a t i o n s Contaminants and Media:
Loca t i on Number magnesium manganese mercury
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E s t i m a t e dP o p u l a t i o n s Contaminants and Media:
Loca t i on Number nickel po ta s s i um silver
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Est imatedP o p u l a t i o n s Contaminant s and M e d i a :
Locat i on Number sodium t h a l l i u m vanadium

II
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Es t ima t edP o p u l a t i o n s Contaminant s and M e d i a :
Loca t i on Number zinc
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H e a l t h Asses sment

R I C H A R D S O N F L A T T A I L I N G S S I T E
PARK C I T Y , S U M M I T C O U N T Y , U T A H

C E R C L I S N o . U T D 9 8 0 9 5 2 8 4 0
J u l y 24 , 1990



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P E A ADD*
S U M M A R Y

I N I T I A L R E L E A S E

T h e Richardson F l a t T a i l i n g s , a n U p d a t e 7 s i t e p r o p o s e d f o r t h eN a t i o n a l P r i o r i t i e s L i s t , i s l o c a t e d 3.5 mile s northeast o f ParkC i t y , Summit C o u n t y , U t a h . F r o m 1975 to 1981, the 160-acre s i t ewas used for d i s p o s i n g mine t a i l i n g wastes f r o m the K e e t l yOntario Mine and other mines owned by U n i t e d Park C i t y M i n e s .Curr en t ly no t a i l i n g s are dumped at the s i t e ; however, soil f r o mthe s i t e is being excavated and used to cover the t a i l i n g s p i l e s .Several metal contaminants, inc luding arsenic, cadmium, chromium,l e a d , and zinc, have been d e t e c t e d in on-s i t e and o f f - s i t e areas.Contaminant s may migrate f r o m the s i t e to o f f - s i t e areas throughs u r f a c e water, groundwater, and airborne-as soc iated pa thways .Human exposure to s i t e contaminants may occur through theinge s t i on of contaminated groundwater, f o o d - c h a i n e n t i t i e s , ands o i l ; through dermal contact with contaminant s; and through theinhalat ion of airborne du s t s . The s i t e is considered to be ofp o t e n t i a l p u b l i c h e a l t h concern because of the high l e v e l s o fon-site contaminants.



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P E A ADD. I N I T I A L R E L E A S E
B A C K G R O U N D

A . S i t e D e s c r i p t i o n a n d H i s t o r y
T h e Richardson F l a t T a i l i n g s s i t e ( R F T ) , c on s i s t ing o f 1 6 0 acresl o c a t e d in a t o p o g r a p h i c d epre s s i on a p p r o x i m a t e l y 3.5 mi le snortheast of Park C i t y , in Summit County, U t a h , is an U p d a t e 7s i t e propo s ed f o r t h e N a t i o n a l P r i o r i t i e s L i s t ( N P L ) ( s e e F i g u r e s1 and 2). F r o m 1975 until 1981, mine t a i l i n g s f r o m the K e e t l yOntario Mine and other mining operat ions in the area wered i s p o s e d of at the s i t e and current ly range up to 10 f e e t ind e p t h . U n t i l 1987, mine t a i l i n g s were removed f r o m the s i te andused a s b a c k f i l l f or sewer cons truc t ion p r o j e c t s .
C u r r e n t l y , mine t a i l i n g s at the s i t e are being covered by soilexcavated f r o m on-s i t e areas. The thicknes s of the soil covervaries over the sur fac e of the s i t e , and, as noted during theA p r i l 1989 s i t e v i s i t , the soil layer"covering the mine t a i l i n g swas l e s s than 1-inch thick in certain areas. S i t e f e a t u r e sin c lude a pond that covers the northeas t ern corner of the s i t eand is contained by a dam at the northwes tern corner, and a d i t c hin the central por t ion of the s i t e .
B. S i t e V i s i t
S t a f f f r o m t h e Agency f o r T o x i c S u b s t a n c e s a n d Disease R e g i s t r y(ATSDR) and the Utah Department of H e a l t h conducted a visit tothe RFT s i t e on A p r i l 19, 1989. During the s i t e v i s i t ,c o n d i t i o n s on- s i t e and o f f - s i t e were observed, in c lud ing landuses in areas a d j a c e n t to the s i t e , the p r o x i m i t y of r e s id en t ia lareas to the s i t e , the ease of s i t e access, the presence ofon-si te phys ical hazards, and the general phys i calc h a r a c t e r i s t i c s o f th e s i t e . S p e c i f i c observations made duringthe s i t e visit wi l l be d i s cu s s ed in a p p r o p r i a t e s e c t ions of th i sPre l iminary H e a l t h A s s e s s m e n t .
C. Community H e a l t h Concerns
S t a f f f r o m t h e U t a h Department o f H e a l t h indicated that they werenot aware of any community h e a l t h concerns r e l a t e d to the RFTs i t e .
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D E M O G R A P H I C S , L A N D U S E ,

A N D N A T U R A L R E S O U R C E U S E
The s i t e l i e s in a rural area wi th very w i d e l y s ca t t e r edres idences . It i s w i th in 1.5 mi l e s of P r o s p e c t o r S q u a r e , whichis an ex tens ion of Park C i t y , a p o p u l a r recreational and ski areaof U t a h . The area wi th in a 1-mile radius of the s i t e cons i s t s ofopen, undeveloped rangeland and agricul tural f i e l d s . Only threere s idence s are w i th in a 1-mile radius of the s i t e ; however,because the s i t e is c lose to a p o p u l a r resort, which h a s ' e x p a n d e din recent years, f u t u r e d eve l opment of the area may increaser e s i d e n t i a l , commerc ial , a n d recreational land uses ( 1 ) .
Recreational land uses in the s i t e v i c in i ty inc lude f i s h i n g inS i l v e r Creek, a p o p u l a r stream for trout f i s h i n g , and downhil lskiing at nearby ski s l o p e s . P i l e s of mine t a i l i n g s on-s i t e arecommonly used for unauthorized recreational motorcyc l ing .
Other land uses in the s i t e v i c in i ty inc lude p a s t u r e l a n d forc a t t l e and sheep and land p a r c e l s used for c u l t i v a t i n g hay andgrain. No indus tr ia l or commercial land uses are wi th in 1-mileof the s i te.

E N V I R O N M E N T A L C O N T A M I N A T I O N
A N D O T H E R H A Z A R D S

A . O n - S i t e a n d O f f - S i t e Contamina t i on
M o n i t o r i n g r e s u l t s were analyzed f or groundwater , s u r f a c e water,s o i l , and air s ampl e s c o l l e c t e d during ini t ia l s i t ei n v e s t i g a t i o n s conducted in 1985. T h e s e r e su l t s are only ofpre l iminary and are not s u f f i c i e n t to charac ter ize the f u l lnature and extent of s i t e contamination.
1. Groundwater
Groundwater s a m p l e s were c o l l e c t e d f r o m moni tor ing w e l l s l o ca t edu p g r a d i e n t and downgradient f r o m the s i t e . Groundwater s a m p l e swere analyzed f o r t o ta l m e t a l s , cyanide , s u l f a t e , and d i s s o l v e dm e t a l s . The highes t concentrat ions of contaminants were d e t e c t e di n u n f i l t e r e d groundwater s a m p l e s c o l l e c t e d f r o m moni t or ing w e l l sl o ca t ed downgradient f r o m t h e s i te (s e e T a b l e 1 ) .



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T a b l e 1.

Groundwater*, 1985
Maximum Conc en tra t i on [ p p b ] DrinkingW a t e rCriteria" 1"

Contaminant O f f - S i t eU p g r a d i e n t O n - S i t e
Arseni c <5 349 50Cadmium <5 48 10Chromium <5 104 50Lead <30 1,080 20*Manganese 20 10,400 50
* U n f i l t e r e d sample s .+ N a t i o n a l I n t e r i m Primary Drinking W a t e r R e g u l a t i o n s . U . S .Environmental P r o t e c t i o n A g e n c y , O f f i c e o f Drinking W a t e r , 1976."Proposed Maximum Contaminant Level at the tap .

2. S u r f a c e W a t e r
S u r f a c e water sampl e s were c o l l e c t e d f r o m the east bank of S i l v e rCreek and f r o m an i n t e r m i t t e n t stream that f l o w s through thet a i l i n g s . S u r f a c e water sample s were analyzed for to ta l me ta l sand s u l f a t e . The h ighe s t contaminant l eve l s in S i l v e r Creek werefound immedia t e ly downstream f r o m the s i t e and at the dischargepo in t f o r t h e i n t e r m i t t e n t , on-s i t e stream (se e T a b l e 2 ) .A p p r o x i m a t e l y 2 mile s ups tream f r o m the RFT s i t e , the P r o s p e c t o rSquare t a i l i n g s may a l s o serve as an important source of s u r f a c ewater contaminants .

T a b l e 2.S u r f a c e W a t e r , 1986
Maximum Conc en tra t i on [ p p b ]

Contaminant U p s t r e a m DownstreamS i l v e r Creek S i l v e r Creek
Arsenic 14 65C o p p e r 12 60Lead 147 1 ,985
3. S o i l
S a m p l e s o f s u r f a c e and s u b s u r f a c e soil were c o l l e c t e d f r o mon-s i t e and o f f - s i t e areas (see T a b l e 3 and 4). S o i l s ampl e swere analyzed f o r t o t a l m e t a l s . S a m p l e s o f s u b s u r f a c e , on-s i t esoil s a m p l e s ( t a i l i n g s ) were analyzed for t o ta l m e t a l s andcyanide. Resul t s of analyses of on-si te sur fa c e soil ( t a i l i n g s )and o f f - s i t e s u r f a c e soil ind i ca t e l e v e l s o f arsenic, cadmium,
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l e a d , and zinc s u b s t a n t i a l l y higher than the mean concentrat ionsf o r t h e western U n i t e d S t a t e s .
R e s u l t s o f sample analyses o f s u b s u r f a c e mine t a i l i n g s ind i ca t ede l eva t ed l e v e l s o f heavy me ta l s and arsenic (s e e T a b l e 4).O f f - s i t e , s u b s u r f a c e s a m p l e s d id not have contaminant l e v e l sabove mean concentrations for the western Uni t ed S t a t e s ,i n d i c a t i n g th e l i k e l i h o o d that o f f - s i t e soil contaminat ion i sg e n e r a l l y l i m i t e d t o t h e u p p e r p o r t i o n s o f t h e soil p r o f i l e ( 2 ) .

T a b l e 3.S u r f a c e S o i l a n d T a i l i n g s , 1986
Maximum Concen tra t i on [ p p b ]

Mean f o rBackground* O n - S i t e W e s t e r n U . S .
Arsen i c 5 8 , 0 0 0 3 , 6 0 0 , 0 0 0 5 , 5 0 0Cadmium 17,000 80,000 200Lead 1,110,000 8 , 5 3 0 , 0 0 0 17,000S e l e n i u m 6 , 7 0 0 <400,000 230Zinc 1 , 5 7 0 , 0 0 0 6 . 3 6 0 , 0 0 0 5 5 , 0 0 0
' L e v e l s r epor t ed as background may not be true background becausethey were c o l l e c t e d a d j a c e n t to the s i t e and in an area wi th ahi s tory of mining ac t iv i ty .

T a b l e 4.S u b s u r f a c e S o i l and T a i l i n g s , 1986
Maximum C o n c e n t r a t i o n s [ p p b ]

Contaminant Mean f o rBackground* O n - S i t e W e s t e r n U . S .
A r s e n i c 6 , 5 0 0 3 2 8 , 0 0 0 5 , 5 0 0Cadmium 7,400 1 6 9 , 0 0 0 200
Lead 3 7 , 0 0 0 4 , 9 2 0 , 0 0 0 17,000S e l e n i u m <100 9,400 230
Z i n c 70,000 2 3 , 2 0 0 , 0 0 0 5 5 , 0 0 0
*Levels r epor t ed as background may not be true background becausethey were c o l l e c t e d a d j a c e n t to the s i t e and in an area with ah i s t o r y o f mining a c t iv i ty .
4. Air
Prel iminary air moni tor ing was conducted using f i v e high-volumeair sampler s at f o u r s a m p l i n g l o ca t ions over a 5-day per iod . Airs a m p l e s were analyzed for arsenic, cadmium, l e a d , and zinc.During air moni tor ing, weather condi t i on s were dry with windsvarying up to 20 mile s per hour, a l though winds gus ted up to 40mile s per hour during the f i r s t day o f s a m p l e c o l l e c t i o n . Thehighe s t l e v e l s of airborne contaminants were d e t e c t e d during the
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f i r s t day of s a m p l i n g at the air monitoring s t a t i o n downwind f r o mt h e s i t e ( s e e T a b l e 5 ) . A i r moni tor ing r e s u l t s v e r i f y thatr e l ea s e s of airborne contaminants have occurred at the RFT s i t e .

T a b l e 5.A i r , 1986
Maximum Conc en t ra t i on [micrograms per cubic m e t e r ]

Contaminant Upwind Downwind
Arsenic 0.002 0.093Cadmium < 0.010* 0.082*Lead 0.103 1.648Z i n c 0.091+ 1.155+
*Matr i x sp ike recovery was 65% for cadmium; actual value may behigher.+Matrix sp ike recovery was 60% for zinc; values given aree s t i m a t e s .
B. Q u a l i t y Assurance and Q u a l i t y Control
Qua l i ty assurance and qual i ty control procedures were used toensure the accuracy of the moni tor ing programs conducted durings i t e inv e s t i ga t i on s at the RFT s i t e . S a m p l e c o l l e c t i o n andanalyses were determined to have been p e r f o r m e d according toapproved pro c edur e s ; t h e r e f o r e , moni tor ing r e s u l t s weredetermined to be a c c ep tab l e . The conclusions contained in thisreport are based on the data package s u p p l i e d to ATSDR. Theaccuracy of these conclus ions d e p e n d s on the r e l i a b i l i t y andcomprehensiveness of the da ta contained in the ma t e r ia l sreviewed.
C. Phys i ca l and Other H a z a r d s
No on- s i t e phy s i ca l hazards were noted during the s i t e v i s i t .

P A T H W A Y S A N A L Y S E S

A . Environmental Pathways ( F a t e a n d T r a n s p o r t )
1. Groundwater
Groundwater wa s encountered wi thin 12 f e e t o f t h e s i t e ' s s u r f a c eduring the c o l l e c t i o n of on-s i t e soil s a m p l e s . In the s i t ev i c i n i t y , the uppermost a q u i f e r , with an average d e p t h of 60f e e t , l ie s within alluvial d e p o s i t s overlying c on s o l i da t ed rocksof t e r t i ary origin. It is not clear whether th i s a l luv ia la q u i f e r i s h y d r o l o g i c a l l y connected to the d e eper a q u i f e r f o u n din the c o n s o l i d a t e d rock f o r m a t i o n . Groundwater f l o w beneath thes i t e and in the s i t e v i c in i ty is to the nor th-northwes t .
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No pr iva t e or monitoring w e l l s are on-s i t e . Two pr ivate dome s t i cw e l l s are l o c a t e d about 4,000 f e e t southwes t of the s i t e . Bothof these w e l l s are c o m p l e t e d to a d e p t h of about 210 f e e t be lowthe g r o u n d ' s s u r fa c e . A s ing l e municipal well used as a backupsource for the Park C i t y munic ipal water sys t em is l o c a t e d 2.5mi l e s southwest o f the RFT s i t e (1) . Groundwater s a m p l e s werenot c o l l e c t e d f r o m the above-mentioned pr iva t e and munic ipalw e l l s ; however, because these w e l l s are l o ca t ed u p g r a d i e n t f r o mthe s i t e , they are not e xp e c t ed to be impac t ed by s i t econtaminants .
2. S u r f a c e W a t e r
S u r f a c e water and l ea cha t e f r o m the s i t e may transport s i t econtaminants into nearby streams and creeks. The larges t s ur fa c ewater f e a t u r e in the s i t e v i c in i ty is S i l v e r Cre ek , l o c a t e d about200 f e e t west o f the s i t e . A p p r o x i m a t e l y 1,000 f e e t downstreamf r o m th e s i t e , s u r f a c e water f r o m S i l v e r Creek i s d iver t ed f o rthe i rr iga t i on of p a s t u r e l a n d and hay f i e l d s . S i l v e r Creek doesnot serve as a source of drinking water source for humans.
Several l eachate (mine t a i l i n g drainage) seeps were noted on thenorthwest s ide of the on- s i t e earth dam; however, s u r f a c e waters a m p l e s were not c o l l e c t e d in th i s area. T h e s e s e ep s f l o w f r o mthe s i t e to the northwest into a swampy area that drains intoS i l v e r Creek. Leachate f r o m the mine t a i l i n g s p i l e may serve asan impor tant source of s u r f a c e water contaminat ion.
3. S o i l
Mine t a i l i n g s consist of f i n e l y crushed rock that are ea s i lyeroded by s u r f a c e water r u n o f f and wind. Erosion of the minet a i l i n g s is l i k e l y because por t ions of the mine t a i l i n g p i l e s areuncovered and lack a vege ta t ive cover. A l t h o u g h a soil cover isbeing p l a c e d over the s u r f a c e of the mine t a i l i n g s , the th i ckne s sof the cover varies c on s id e rab ly and may be l e s s than 1 inch.S o i l used to cover the t a i l i n g s may a l s o be contaminated becauseit is being excavated f r o m on- s i t e areas in which mine t a i l i n g swere dumped . The soil covering the t a i l i n g s is e x p e c t e d to havea minimal impact on the migra t i on of t a i l i n g contaminants intogroundwater.A s p r e c i p i t a t i o n p e r c o l a t e s through t h e mine t a i l i n g s , s u l f a t e sin the t a i l i n g s d i s s o l v e , increasing the a c i d i t y of water as itseeps downward. As i n f i l t r a t i n g water becomes more ac id i c , itd i s s o l v e s the arsenic and heavy metal compounds in the t a i l i n g sand carries these contaminants downward. M o n i t o r i n g r e s u l t sind i ca t e that contaminants have a lr eady migrated to lower l e v e l sof the t a i l i n g p i l e s and impac t ed local groundwater and nearbys u r f a c e waters. Contaminant s w i l l continue to impact groundwaterand s u r f a c e water if no remediat ion is p e r f o r m e d .
4. Air
The small p a r t i c l e size o f the t a i l i n g s increases the l i k e l i h o o dthat wind may be an important mechanism for dust transport too f f - s i t e areas. S i t e documents i n d i c a t e that re lease s o f
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windblown contaminants to o f f - s i t e areas have been observed,e s p e c i a l l y in the summer months when winds f r o m the southwestblow dust f r o m the s i te across I n t e r s t a t e 40.
5 . Contaminated F o o d - C h a i n E n t i t i e s
S i t e contaminants may b ioaccumula t e in f o o d - c h a i n e n t i t i e s . Inthe s i t e v i c i n i t y , a p p r o x i m a t e l y 315 acres of agr i cu l tura l landare i rr iga t ed wi th s u r f a c e water d iver t ed f r o m S i l v e r Creek.I r r i g a t e d lands are used for p a s t u r e l a n d and the p r o d u c t i o n ofgrains and hay. C r o p s i rr iga t ed with contaminated s u r f a c e watermay b ioaccumulate contaminant s .
A n i m a l s may a l so become contaminated if they graze in areasimpac t ed by the s i t e , f e e d on crops i rr igat ed wi th contaminatedwater, or inges t contaminated s u r f a c e water, s o i l , or s ed iment s .C a t t l e and sheep are known to graze in shrub land a d j a c e n t to thes i t e .
F i s h f r o m S i l v e r Creek may al so b ioaccumulate contaminants f r o ms u r f a c e water and sediment. S i l v e r Creek is known to s u p p o r trecreational trout f i s h i n g .
B. Human Exposure Pathways
Several p o t e n t i a l routes exist by which humans may be exposed tocontaminants f r o m th e RFT s i t e . I n g e s t i o n o f contaminatedgroundwater , s o i l , and f o o d - c h a i n e n t i t i e s and inha la t i on of dustare all p o t e n t i a l routes of human contaminant exposure.
1. S o i l - and T a i l i n g s - A s s o c i a t e d Pathways
I n g e s t i o n , i n h a l a t i o n , and dermal exposures to soil and t a i l i n g smay adverse ly impact human heal th . The highest contaminantl e v e l s were f o u n d in on-s i t e sub sur fa c e soil and t a i l i n g s ;however, on-s i t e and o f f - s i t e s u r f a c e soil and t a i l i n g s were a l s ocontaminated. The s i t e is l o ca t ed in a rural area and becauseaccess to it is not r e s t r i c t e d , t r e s p a s s e r s may come in contactwith these contaminated media during c y c l i n g or other a c t i v i t i e son or near the s i t e .

2. G r o u n d w a t e r - A s s o c i a t e d Pathways
Human exposure to groundwater contaminants may result f r o m theuse of contaminated groundwater for d o m e s t i c , i n d u s t r i a l , andagr i cu l tura l p u r p o s e s . Local r e s i d en t s are known to re ly ongroundwater as a p o t a b l e water s u p p l y ; however, monitoring dataf or o f f - s i t e groundwater ar e l i m i t e d t o r e su l t s f r o m a s i n g l eu p g r a d i e n t wel l and two downgradient w e l l s . The l i k e l i h o o d ofhuman exposure to groundwater contaminants is minimized by therural nature of the s i t e and the lack of s u p p l y w e l l s for p o t a b l ewater downgradient f r o m the s i t e ; however, without monitoringr e s u l t s f r o m nearby pr iva t e w e l l s , th i s pathway of human exposurecan not be ignored. The p o t e n t i a l e x i s t s for c o m p l e t i n g thi s
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pathway of human exposure in the f u t u r e if groundwater w e l l s arei n s t a l l e d on-s i t e or downgradient f r o m the site.
3. F o o d - C h a i n - A s s o c i a t e d Pathways
A n o t h e r p o t e n t i a l pa thway for human exposure to contaminants i sthrough the c on sumpt i on of f o o d - c h a i n e n t i t i e s that maybioaccumulate contaminants. C u l t i v a t e d grains and vege tab l e s andother e d i b l e p l a n t s may b ioaccumulate soil contaminants andresult in f o o d - c h a i n contamination. C a t t l e , s h e ep , and w i l d l i f ethat consume contaminated p lan t material or s u r f a c e water mayal s o b ioaccumulate contaminants.
A q u a t i c an imal s , such as trout in S i l v e r Creek, that inhabitcontaminated s u r f a c e water or aquatic sys tems wi th contaminateds ed iment s may al so b ioaccumulate contaminants . A n a l y t i c a lr e s u l t s o f s u r f a c e water s a m p l e s c o l l e c t e d f r o m S i l v e r Creekind i ca t e contaminant s at l ev e l s s i g n i f i c a n t l y in excess ofF e d e r a l Ambient W a t e r Q u a l i t y Cri t er ia . T h e s e contaminants areknown to b ioaccumulat e in f i s h and may reach l e v e l s that makeS i l v e r Creek trout un su i tab l e f or human consumpt ion.
4. A i r b o r n e - A s s o c i a t e d Pathways
I n h a l a t i o n of contaminated dus t s may be a human exposure pathway.On-s i t e a c t i v i t i e s , i n c l u d i n g c y c l i n g , soil r emedia t ion, orexcavation of t a i l i n g s for use as f i l l may re sul t in thegeneration of dust and the exposure of m o t o r c y c l i s t s , on-si teworkers, and area r e s i d e n t s to s i t e contaminants. The r e la t iv eremoteness of the s i t e may h e l p reduce the impact of thi s pa thwayof human exposure.
5. S u r f a c e - W a t e r - A s s o c i a t e d Pathways
S u r f a c e water obtained f r o m local sources is not a source ofdr inking water wi th in the s i t e v i c i n i t y ; however, s u r f a c e wateris used to i r r iga t e p a s t u r e l a n d and hay and grain f i e l d s . As ar e s u l t , human exposure to s i t e - r e l a t e d contaminants may resultf r o m the inge s t i on of contaminated grains, animal p r o d u c t s , orf i s h .

P U B L I C H E A L T H I M P L I C A T I O N S

Resul t s of pre l iminary groundwater and soil s a m p l i n g indicatethat the RFT s i t e i s o f p o t e n t i a l p u b l i c h e a l t h concern becauseof contaminants in on-s i t e air, s o i l , mine t a i l i n g s , andgroundwater and on-si te and o f f - s i t e s u r f a c e water and s ed iment s ,
A b r i e f d i s cu s s i on o f the i d e n t i f i e d s i t e contaminants o f p u b l i ch e a l t h concern f o l l o w s .
Arseni c
Human exposure to arsenic is p o s s i b l e through three m a j o rpathways: i n g e s t i o n , i n h a l a t i o n , and dermal contac t . Common
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e f f e c t s f r o m inge s t i on o f arsenic inc lude i r r i t a t i on o f t h ed i g e s t i v e tract l ead ing to pa in, nausea, vomiting, and diarrhea.I n g e s t i o n of inorganic arsenic, the f o r m most l i k e l y f o u n d at theRFT s i t e , also causes a p a t t e r n of skin abnormal i t i e s , such asdark and l i g h t s p o t s on the skin and small "corns" on the p a l m s ,s o l e s , and trunk. Some of the corns may progre s s to skin cancer.Other h e a l t h e f f e c t s o f arsenic inge s t i on inc lude an increasedrisk of l iver, b l a d d e r , k idney, and lung cancer. L o n g - t e r mexposure ( g r e a t e r than 14 d a y s ) to inorganic arsenic at l ev e l s aslow as 20 micrograms per k i l ogram of body weight per day mayresult in mi ld h e a l t h e f f e c t s . The severity o f symptoms t end s t oincrease as exposure durat ion increases. The EnvironmentalP r o t e c t i o n Agency ( E P A ) e s t imat e s that a dose of 1 microgram perk i l o g r a m of body weight per day corr e spond s to a cancer risk of1.5 in 1,000 ( 3 ) . Arsenic l eve l s are s u f f i c i e n t l y high ins u r f a c e soil to be o f p u b l i c h e a l t h concern for i n g e s t i o n ,inha la t i on , or dermal exposures.
I n h a l a t i o n of inorganic arsenic dus t s may al so result in mildi r r i t a t i o n of the d i g e s t i v e t rac t . The i n h a l a t i o n route of humanexposure is more l i k e l y to increase the risk of lung cancer thanis the i n g e s t i o n route. Air concentrat ions of about 200micrograms per cubic meter are as soc iated with i rr i ta t i on of thenose, t h r o a t , and exposed skin. The N a t i o n a l I n s t i t u t e f orOccupat ional S a f e t y and H e a l t h (NIOSH) has s e t a recommendedexposure l imi t ( R E L ) for occupat ional exposure to arsenic in airat 2 micrograms per cubic meter not to be exceeded for more than15-minute s . EPA has e s t i m a t e d that a l i f e t i m e i n h a l a t i o nexposure to 1 microgram per cubic meter causes a l i f e t i m e cancerrisk of 4 in 1,000 ( 3 ) . The maximum level of airborne arsenicd e t e c t e d at the RFT s i t e ( 0 . 0 9 3 micrograms per cubic me t e r) is ata level o f p u b l i c h e a l t h concern. S o i l - d i s t u r b i n g a c t i v i t i e s ,such as excavation of s o i l s or m o t o r c y c l i n g , are l i k e l y to causean increase in airborne arsenic l ev e l s .
Dermal exposure to arsenic-containing compounds may result inm i l d - t o - s e v e r e i r r i t a t i o n of the skin, eyes, or throat . Nor e l i ab l e dose e s t imate s are available on the exposure l eve l s atwhich the se e f f e c t s begin t o appear .
Cadmium
Human exposure to cadmium at the RFT s i t e can occur e i therthrough the inge s t i on of contaminated s o i l , mine t a i l i n g s , andf o o d - c h a i n e n t i t i e s or through the i n h a l a t i o n of contaminatedd u s t s . Very small amounts of inge s t ed cadmium are absorbed intothe b lood ( l % - 5 % ) whi l e 30%-50% of that which is inhaled is takeninto the b lood ( 4 ) . Once cadmium enters the body, i t i s retainedvery s t r o n g l y . A propo s ed r e f e r e n c e dose (a d a i l y dose that ise s t ima t ed to be without a p p r e c i a b l e human h e a l t h r i s k ) of 0.5micrograms per k i logram of body weight per day for oral exposurei s curr en t ly under review ( 4 ) .
I n g e s t i o n of cadmium may result in damage to the kidneys and maycause hyper t en s ion, a l though the importance of cadmium in
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hyper t ens ion is unclear. Dermal exposure to cadmium compoundshas not been observed to cause s i g n i f i c a n t h e a l t h e f f e c t s .L o n g - t e r m i n h a l a t i o n exposures to cadmium at l e v e l s of 100micrograms per cubic meter may increase the risk of lung d i s e a s e ,such as emphysema, and may al so cause kidney i n j u r y . L i f e l o n gi n h a l a t i o n of air conta ining 0.03 micrograms per cubic meter ise s t imat ed to cause a l i f e t i m e cancer risk of 1 in 10,000 (4).Air monitoring re su l t s at the RFT s i te d e t e c t e d airborne cadmiuml e v e l s ( 0 . 0 8 2 microgram per cubic m e t e r ) at l ev e l s of p u b l i ch e a l t h concern ( 1 ) . S i t e r emedia t ion a c t i v i t i e s o r on- s i t ec y c l i n g a c t i v i t i e s are l i k e l y to increase airborne cadmiuml e v e l s .
Under current land use, cadmium l e v e l s in s u r f a c e soil are nothigh enough to be of p u b l i c h ea l th concern. If the s i t e isd e v e l o p e d for r e s i d en t ia l or recreational uses, the l e v e l s maybecome a p u b l i c h e a l t h concern.
Lead
Human exposure to lead at the RFT s i t e may occur through twom a j o r pa thways: the ing e s t i on o f contaminated s o i l , minet a i l i n g s , and f o o d - c h a i n e n t i t i e s or the i n h a l a t i o n of airbornecontaminated d u s t s . Leve l s of lead in s u r f a c e soil and t a i l i n g s ,s u b s u r f a c e soil and t a i l i n g s , and air are s u f f i c i e n t l y high to beof p u b l i c h e a l t h concern.
C h i l d r e n ar e e s p e c i a l l y s u s c e p t i b l e t o t h e h e a l t h e f f e c t s o f l eadexposure. Low l e v e l s of lead exposure may cause decreased growthand may resul t in lower i n t e l l i g e n c e quotient (IQ) scores. Lowl e v e l s of lead exposure may a l s o cause h y p e r t e n s i o n inm i d d l e - a g e d men. Pregnant women expos ed to lead t r a n s f e r lead tothe f e t u s , and t h i s may cause pr e t e rm b i r t h , reduced b i r thw e i g h t , and decreased neuro log i ca l deve lopment in the i n f a n t .R e s u l t s of s t u d i e s have shown that lead causes cancer inl abora tory an imal s ; however, it is not known whether lead causescancer in humans.
Human i n h a l a t i o n of l e a d - c o n t a m i n a t e d dust or lead f u m e s mayresul t in the same h e a l t h e f f e c t s that i n g e s t i o n exposure causes.Air moni tor ing r e s u l t s a t the RFT s i t e indi ca t ed lead ( 1 . 6 5micrograms p e r cubic m e t e r ) a t l e v e l s above E P A ' s N a t i o n a lPrimary and S e c o n d a r y Ambient Air Q u a l i t y S t a n d a r d s f o r lead ( 1 . 5micrograms per cubic met er) (5). Airborne lead l eve l s aree x p e c t e d to be even higher if soil is d i s turbed by on- s i t ea c t i v i t i e s such as soil excavating or c y c l i n g .
The Centers f or Disease Control (CDC) has cautioned thatconcentrat ions o f lead greater than 5 0 0 - 1 , 0 0 0 p a r t s per m i l l i o n(ppm) in r e s i d e n t i a l soil could lead to e l evated blood leadl e v e l s in c h i l d r e n who inhale or ingest s o i l . Lead l e v e l s inexcess of the s e values were f o u n d in on-s i t e s u r f a c e soil andmine t a i l i n g s and in s u b s u r f a c e soil and t a i l i n g s . S i t et r e s p a s s e r s , s i t e workers, and recreational c y c l i s t s mayexperience short-term exposures to l ead-contaminated media.
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S e l e n i u m
Human exposure to s e l enium at the RFT s i t e may occur through thei n g e s t i o n of contaminated groundwater or soil and through theinhalat ion of airborne dus t . Once i n g e s t e d , selenium in both theorganic and inorganic f o r m s is r e a d i l y absorbed. A l t h o u g hs e l enium is an e s s en t ia l nu t r i en t , it may have toxic e f f e c t s atl e v e l s m o d e r a t e l y above the d a i l y nutr i t i onal requirement. TheF o o d and N u t r i t i o n Board of the N a t i o n a l Academy of S c i e n c e s(NAS) sugge s t s that 0.05 to 0.20 mg of selenium per person perday is an adequate and s a f e level of d i e tary intake in a d u l t s( 6 ) .
I n h a l a t i o n of s e lenium may cause damage to the r e sp i ra t ory t r a c t ,g a s t r o i n t e s t i n a l and cardiovascular e f f e c t s , and i r r i t a t i o n ofth e skin and eyes ( 7 ) . Air sampl e s c o l l e c t e d f r o m th e RFT s i t ewere not analyzed for s e l enium; however, the l e v e l s f ound ins u r f a c e soil and t a i l i n g s and the air monitoring r e su l t s forother s i t e contaminants ind i ca t e that airborne s e l enium l e v e l smay be of p u b l i c h e a l t h concern under normal s i t e c o n d i t i o n s .S o i l d i s r u p t i o n by such a c t i v i t i e s as soil excavation or cy c l ingcould increase airborne selenium l e v e l s .
S e l e n i u m may a l so b ioaccumulat e in p l a n t s and animals . Theh e a l t h e f f e c t s f r o m l o n g - t e r m exposure t o selenium v ia ing e s t i onof contaminated f o o d or water include lo s s of hair, lo s s andd e f o r m i t i e s o f n a i l s , prob l ems wi th w a l k i n g , d imini shed r e f l e x e s ,and some p a r a l y s i s . T h e s e h e a l t h e f f e c t s were r epor t ed f r o m as tudy of p o p u l a t i o n s in China that lived in areas with extremelyhigh selenium l eve l s in the soil and in the rice and v eg e tab l e sthey consumed. S e l e n i u m l e v e l s in the f o o d were 1.6 p a r t s perm i l l i o n or h igher , and the per iod of exposure was months or evenyears ( 8 ) .
Z i n c
Human exposure to zinc at the RFT s i t e may occur through twom a j o r p a t h w a y s : the inge s t i on o f contaminated s o i l , t a i l i n g s , andgroundwater or the i n h a l a t i o n of airborne contaminated d u s t .W h i c h h e a l t h e f f e c t s r e su l t f r o m exposure t o excess l ev e l s o fzinc d e p e n d s on the pa thway of exposure .
I n g e s t i o n of excess zinc may cause stomach or d i g e s t i v e prob l ems .NAS ha s e s t i m a t e d the recommended d i e t a r y a l lowance ( R D A ) forzinc to be 15 m i l l i g r a m s per day (6) . L o n g - t e r m exposure toexcessive l e v e l s o f zinc ( 2 . 1 m i l l i g r a m s per k i l ogram of bodyweight p er d a y ) may resul t in copper d e f i c i e n c y ( 8 ) ; however,exposures of t h i s magni tude are not e xpe c t ed to occur at the RFTs i t e .
I n h a l a t i o n of zinc dust may lead to brea th ing d i f f i c u l t i e s andn o n s p e c i f i c neurological e f f e c t s such as headaches and malaise( 9 ) . Air monitoring r e su l t s at the RFT s i t e did not show zinc tobe at l e v e l s of p u b l i c h e a l t h concern; however, durings o i l - d i s t u r b i n g a c t i v i t i e s , such as soil excavation or c y c l i n g ,airborne zinc l e v e l s may become a p u b l i c h e a l t h concern.
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C O N C L U S I O N S

U s i n g the avai lab l e i n f o r m a t i o n , ATSDR has concluded that th i ss i t e is of p o t e n t i a l p u b l i c h e a l t h concern because humans may beexposed to hazardous subs tances by inge s t i on of contaminateds o i l , groundwater , and f o o d - c h a i n e n t i t i e s ; dermal contact withcontaminated s o i l ; and inha la t i on o f contaminated du s t . T h i sPre l im inar y H e a l t h Ass e s smen t i s based on i n c o m p l e t e monitoringdata for groundwater and sur fa c e water. A f u l l assessment of thep u b l i c h e a l t h i m p l i c a t i o n s o f th i s s i t e i s not p o s s i b l e wi th thei n f o r m a t i o n p r e s e n t l y avai lab l e .In accordance with the Comprehensive Environmental Response,C o m p e n s a t i o n , and L i a b i l i t y Act of 1980, as amended, theRichardson F l a t T a i l i n g s s i t e h a s been evaluated f o r p o s s i b l ef o l l o w - u p with hea l th e f f e c t s s tud i e s . However , because nodocumenta t i on or i n d i c a t i o n e x i s t s that human exposure tos i t e - r e l a t e d contaminants is occurring or has occurred in thep a s t , this s i t e i s no t being considered for f o l l o w - u p h ea l ths t u d i e s at th i s time.
As ATSDR receives a d d i t i o n a l i n f o r m a t i o n , such i n f o r m a t i o n mayi n d i c a t e that f u r t h e r assessment is warranted by s i t e - s p e c i f i cp u b l i c h e a l t h issues.
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R E C O M M E N D A T I O N S

A T S D R recommends t h e f o l l o w i n g :
1. R e s t r i c t p u b l i c access to the s i t e to reduce unauthorizeds i t e entry and use of the s i te for recreational purpo s e s .
2. M o n i t o r pr iva t e w e l l s wi thin 1 mile of the s i t e to de t erminewhether these we l l s are being impacted by s i t e contaminants andwhether water f r o m these w e l l s can continue to be used forp o t a b l e p u r p o s e s .
3. Conduct a d d i t i o n a l s u r f a c e water moni t or ing , both u p g r a d i e n tand downgradient f r o m the s i t e , to determine the s i t e ' s impact onS i l v e r Creek and other nearby bodie s of s u r f a c e water.
4. S a m p l e l eachate seeps f r o m along the north side of theon- s i t e earthen dam, and analyze these s ampl e s fors i t e - a s s o c i a t e d contaminant s .
5 . C o l l e c t a d d i t i o n a l o f f - s i t e soil s a m p l e s f r o m areas a d j a c e n tto the s i t e , e s p e c i a l l y downwind of the s i t e , to characterizeo f f - s i t e contamination.
6. C o l l e c t and analyze ed ib l e por t ions of trout f r o m S i l v e rCreek to de t ermine whether they are s u i t ab l e for continued humanconsumpt ion.
7. I n c l u d e the f o l l o w i n g in the remediat ion workplan ifadd i t i ona l s i t e remediation occurs:

Provide adequate personal p r o t e c t i v e equipment that meetsthe s t andard s o f the Occupational S a f e t y and H e a l t hA d m i n i s t r a t i o n ( O S H A ) f o r workers c onduc t ing remediala c t i v i t i e s in and around the s i t e .
F o l l o w a p p r o p r i a t e pr e cau t i onary g u i d e l i n e s , r e g u l a t i o n s ,and advisories f r o m the N a t i o n a l I n s t i t u t e for OccupationalS a f e t y a n d H e a l t h ( N I O S H ) a n d O S H A .
E m p l o y op t imal dust control measures i f remedial a c t iv i t i e swi l l involve g r o u n d - d i s t u r b i n g a c t i v i t i e s . In a d d i t i o n t oon- s i t e air moni t or ing , a p p r o p r i a t e r ea l - t ime air moni tor ingat the works i t e p e r i p h e r y should be conducted during workinghours in a d d i t i o n to on-s i t e air moni tor ing . L e v e l s ofcontaminants in the ambient air at the p er iphery of the s i t eshould not exceed N a t i o n a l Ambient Air Q u a l i t y S t a n d a r d s( N A A Q S ) o r N I O S H recommendations .

8. When i n d i c a t e d by p u b l i c h e a l t h need s , and as resourcesp e r m i t , the evaluat ion of a d d i t i o n a l relevant h e a l t h outcome dataand community h e a l t h concerns, if a v a i l a b l e , is recommended.
PREPARERS OF REPORT
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